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Annotation 

In the article, scientific research conducted in the Republic and around the world shows that the 
electronic document management system 1s divided into four groups: Local, Corporate, Regional, Global 
electronic document management, based on the principles of designing automated control systems. The 
article examines the specific characteristics of the classes of electronic document management systems 
before the management and formation of electronic document processing in accordance with the classes. 

Keywords: local, Corporate, Regional, Global, Network, Information Systems, organization, 
Electronic Document, current organization, Top organization, peer organization, down Organization, 
server, Sputnik antennas, Proxy server, LAN and VPN controllers. 

AHHOTanHaAl 

Maxkonaga PecntyOsmkamMv3yia Ba OyTyH AyHéga onmO OopusraH WMH TaqKHKOTIap WyHH 
KYpCaTaqMKH 9JICKTPpOH Xy2K2KaT alJIaHHI TH3MMMHMHT TalKWIOTIapya Y3apo Xy2xK2xKaT alJlaHHul 
XYCYCHATH aH, aBTOMATIAIWTHpHIaH OOWIKapyB TH3MMJIapHHU OMuMxXaall TaMOMMapu acocnuya 
Kyiiuyarm Typtta rypyxra abun Jloxan, Kopnoparus, Muntakasnit, [mo0an smeKTpoH XxyxoKaT 
alilanuiura axpaTuiygu. Makoua 9JIeKTPOH XyxAOKAaT aliIaHVL TH3MMHHUHT CHH*apra MOC dJIeKTpOH 
XyOKATTA HUVIOB OCPpHIHHHT OOLIKAapH Ba WakIaHTHpHUIAan OHH yiapHu cHH®sapHHu xoc 


XYCYCHATIAPWHUW TaqKMK KYJIMHTaH. 


Kant cy31ap: Jloxkan, Kopnopatus, Muntakasuit, [no0an, tapMox, AxOopoT TH3HMsIapH, 


TaWIKHJIOT, 9ICKTPOH XY2KXKAT, %KOPUM TalIKMJIOT, IOKOPH TaLIKHJIOT, 


TeHTOW TaliKHIOT, KyHu 


TaLUKHJIOT, CepBep, CIIYTHHK aHTeHHasiap, Proxy-cepBep, LAN Ba VPN koutTposmiepmap. 


Kupuu 
Cynrrm iuniap MoOaiinnya 9sIeKTpOH 
XyOKAT alilaHHol TH3MMIapu OyTyH WyHéyaru 
TaWIKHIOTIapHHHT =©6paosmaTura = ce3iJlapyiu 
Tabcup KypcaTyu. UWlaxcui KommbroTeplapHuHr 
aio OYnMuIM, MaxalIMi Ba KkoplopaTuB 


TapMOKJlapHu spaTull, ““MWKO3-CepBep” 
TexHoNorMacu (doiifaiaHHul Ba WHTepHerT 
TapMoru TalluKMIOTIapra TaluKWIMH 


TY3HIMaslapyqa OollKapyB KapoplapHHH Ha3z0paT 
KHIM Ba cH@aTHHH ce3uiapliu apaxaya 
OPH, MOJMABHU Ba HKTHCOAMM daowmaTHU 
pexKalalITHpMIHH IOKOpH cudatTiM apaxKara 
omH0 YnKuIra HMKOH OepaH[1]. 

OXATuapunu sapaTuira TypsM 
éHyallyBiap MaBxyy Oyu, 1O.1O.etpopHunr 
qucceptauuacuya DXAT Aa xyxoKaTuapHuHT Oup 
HyKTayjaH MKKMHYM HyKTara OoOpHl BaKTHHU 
Oaxoall +TaMoMiapura acociaHHO spaTHul 
Macaslach YpraHwuraH[2]. By tTaykuKoTyza 
TaWKHIOTIapHuHY dakTopsiapH Ba axOopoT 
TH3MMTMHHHY (AT) TexXHHK TabMHHOTH OnsaH 
OoFIMK xycycuaTiapra HHOOatTra OMHTaH. B.M. 


Kupeep “OX = aiiyannumM acocuya umsad 
quKapvlwnH =JlovMxayiall «86s Ba_—Sssw TEXHOJIOTMK 
TaiépaliHMH aBTOMaTJIalTHpHIWHH 
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TaKOMMJIaliTHpui” HOMIM Wucceptaunacuya 
QXAHM ONTHMAasWIAaWITHpHl MeTOAONOMMACHHU 
kypHo unkag. TaakukoT numa acocnii armapat 
Ba JJacTypHii TeXHHK BOCHTalapHu Oaxoualura, 
KOMIIKOTep TypslapH Ba yylapyarM onepallvou 
TH3HMJIap MMKOHHATIapHra OarMuianran[3]. by 
aca 21 acp OommapHza TexHHK BOCHTalap, 
maxcui KOMIIEOTepsiap Ba cepBep 
(UxTHCOCIalTHpWiraH) KOMIIbIOTepsiap 
KMMMaTIIMIH Tyas amMasira OWMpusIraH. 
ACOCHH KHCM 

JlyHéga our Kyu doiizanann0 KemmHaétran 
axOopoT TH3HMJIapHyaH Oupu Oy 9/1eKTpOH 
xyaoKaT aliyianumt (OXAT) xocoOsaHagn. 
Wynunr yuyH Oy TH3HMHHHr cHHdlapHu 
aHHKlall XaMyja Wy cuHdsapra DXjapra WWWJIOB 
OepHl OpKaH OoWKapHl Ba WaksIAaHTHpHu 
cxXeMacH, MaTeMaTHK MOjeJIIapH TaHyIaO OJIMI 
MYXHMJMp. 

byHyaw TH3MMJlapHu YOKOpH KypcaTKuura 
9PHUIMIWHMHY acocui cadOabmapuyzan Oupu Oy 
jactypuii MaKMyacHHuHr (byHKWMoOHal 
MMKOHUATIIAapura XaM OorMK. IXA TH3MMMHMHT 
MMKOHMATIapura KyiWyaruiapHu KApuTHU 
MYMKHH: 
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- XywoKaTapHH Kalira WuWIalt MOyIM 
(KMPH / WHKHU XyAoKAaTIApU, HYKU XyAOKATIIAp). 

- LaprHoma xy2x°KaTiapu MOjyJIM. 

- XYAOKAT WAaOJOHHHH ApaTHI MOJLsIM. 

-CkaHepnam / Iltpux-koq (QR code) 
MOJYJIM. 

- bowikapyB xy2xxKaTIapHHU Kavita WUWIaLl 
MOJlysIM (KeHralliM, KOMMCCHasIap). 

-OeKTpOH apxHB MOJYJIM 
HOMeCHKJIaTypacHHy IOpUTHLL). 

- 9XAnan doit yananran xouya xaBccu3IMK 
MOJLYJIN. 

- XucoOOT ApaTHM MOJYIIN. 

- TH3HM HHTerpalluacn MOY. 

- Kugqupuli Mojysmn. 

- MonuTOpHHT MOJYyuIM. 

- Monym xakuya 
(Ows{upHuHOMasap). 

- KaronormapHu OourkapHi MosysM. 

-3ueKTpoH moutara rwoOopHut Moyyn 
(TalIKMIOT HOUTA CepBepu OuIaH MHTerpalna). 


(muuIap 


xadap Oepuul 


-Monymmm = xy2xKaT KOHCTpyKTOpsapu 
(HTH Typyaru XyxoKaTIIAap spaTull, 
*KapaéHapHHu = =©MOMeWIAaWITHpHI, XHCOOOT 
WakJWIapHHU ApaTHu). 

- Jlacrypaa amanra oOWMpHul MYyMKHH 


oynraH KyuIMMYa (yHKUMOHal MMKOHHATIAp. 

- TekmMpui MOJIysIM (Xy2KoKaTHHAT 
CKaHepslaHraH HyCXaJlapHHHu TakKocialll, Paiisap 
opacuyaru dbapKHUHY TaxJIMn). 

- Kaypasiap Ova WIA MOAI (TH3HM 
uutTepdeticuyqaH %xKalBaiap sapaTuui = Ba 
*KOUMAWITHpHMI MMKOHUATH). 

- PexanamTupuul Mmogyiu (Ba3sudanapHu 
TapKaTHI Ba WakWIaHTUpHl), 


- TanOupnapHu domkapul MOyJIM 
(TaqOuprapHu pexKaslaliTupu, épaamun 
pecypcnapHu taiiépnall, xoHalapwHH OpoH 
KWJIMI). 


lOxopuya caHaO YrusraH MMKOHMATIAp 
OXATuapunu cuudsapusa Typimda abHu Y3ura 
xoc xycycHaTiap acocuya Y3rapraH xouga 
sApatwIMiH MYMKHH. QJIeKTpOH XyKKAT 
aMylaHWll TH3HMM Y4yH MYJDKasWiaHraH Jacrypuit 
TAaBMHHOTIApHH = MUWIall TaMoiMiiapu Ba 
XxHcoOslalll =TapMOKIapHHuHr apxuTeKTypacura 
acoclaHH0, ylapHH cHH®slapra, AbHM JIOKAaI, 
KoplopaTuB, MMHTaKaBuii, ro0am axdopoT 
TH3MMJIapura akpaTHIl MYMKHH. Xap Oup cuudra 
Moc KeJlayjuraH KOMIIbIOTep Ba XMcoOsall 
TapMOKJIapl apXUTeKTypacHHH MaBxKyZ. AxOopoT 
TH3HMHHUMHY cHHdsapra Moc OXra HULVIOB 
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OepHINHHHT OOLIKapHM Ba WakWIaHTHpHUyan 
OJIMH yiapHu CHHlapHHu xoc xycycuaATIapHHu 
TaKHK KWJIML JIO3HM. 


QXA TH3HM1apHHur KyHuaaru 


cuHdslapura akpaTusayn: 


a, 


l-pacm. DXA TH3HMHHUHT cHHpsapu. 

OXA TH3MMHMHUHY 3JIEMeCHTIApH Ba Y3ra XOC 
TOMOHJIapH KyMuyaruya: 

Jlokan DIXA — TauiKunoT, waKH DXA 
TH3HMH, W4KH OYMMIap OuaH LAN xyxx«xaT 
aliaHuiiga OX Ba aBroMaTualiTupuraH UII 
*Koapu XucooaHayH. 

Kopnopatus DIXA —TeHryoul Ba !OKOpH 
xaMya Kym TalikusoTiap, VPN Heru3uya 
XHMOAaHraH §=XyxOKAT aliyiaHuiiyja OX Ba 
aBTOMAaTIAaMITHpuraH HM *OMIapH XucoOuanayHu. 

Muntakasnii 9XA — Oomrkapys alnapaTu 
Oup xu OYraH TeHTOW Ba IOKOpH xaMJja Kyu 
TaukusotTiap. VPN Heru3vqa O4MK KH EIIMK 
Ty3MIMaywa xXyxoKaT alilanuuyja OX Ba 
aBTOMATJIAITHpHraH HIM *oMIapu XucoOsanayqu 

Tno6an DXA — xXakapo TeHrgom Ba 
FOKOpH XaMJla Kyu TalKnIoTIap. VPN Heru3uyza 


(aomMaT pecypcnapugaH KemMO = 8=©4nKHO, 
yaBilaTiapapO XaMKOpsIMK Ba TallKH Mulllvap 
oyinua XY AT aliaHnmiaa OX Ba 


aBTOMATIAMITHpHraH HW *OMIapH XucoOuanayHu. 

By cuudrapHunr oIeMeHTiapH Oup — 
OupuHH Yy3apo TyIAMpHO amasra ommMpuayn. 
ByHyali xyioca KWJIML. MyYMKHHKH, OXATHHUYHr 
roKopH OocKkn4un Oy — Tnoban DOXA Ba kyiin 
OocKH4n 9ca — oKanl DXAnyup. 

by cuHdapHuar dbykuMona 
MMKOHMATIApH aliHaH Oup xv OYTMIM MyMKHH 
9mMac, 4YHKH yilapHH TacHudura Kapaiiquran 


Oycak, MakKcaq Ba  Ba3nMdanap Typsuua. 
IyHuurgex, ysapHuHr TamaOnapH, TexHHK 
[per 
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TabMHHOT Ba KOMIIbIOTep TapMOKJIapHHMHT 
apxHTeKTypacu xaM Typyn4a OYaqH. 

AxOopoT TH3HMMHH spaTHu Ba %*opuit 
KHIM ~HYKTaH Ha3apvyaH ouaquran Oysicak, 
YHMHT apxHTeKTypacu, TallKwIMii, TeXHUK, 
TH3HMJIM IIporpaMMa, MaTeMaTHK, acTypuii, 
xaBQCH3IMK, JIMHTBHCTHK, XYy#OKATITYHOCJINK, 
MaBJIYMOTIAapHH MMIMOpT Ba 9KCHOpPT KIMI 
TabMMHOTIApHHu TabMHHJalll Macaslacn 
axaMuatra sraqup. by 9ca wmHuHT OnpHHun 
6obnyqa OXATNapHunr TaMHHoTIapu = Ba 
yilapHuHr BasHdaapuHu KeITHpWIraH. 

AMMO OyryHIrH KyHJa 9JICKTPOH XyxAOKAaT 
allaHvill TH3MMIapHyard MyaMMOJlap peal BaKT 
POKHMUa TalIKWJIOTHMHr XyxOKAT UUUWIOB 
OepHlHH OolwlkKapHui Ba WakaHTMpHll 
BakTapura OormmKyup. by MyaMMOHH xall 
KHIM yayH DXATNapHHuHrT TaliKHOTIapapo 
MyHocaOaTn, KMpyB4H Ba YMKYBY Xy2KKATIApHU 
YpraHull, TalwikKMIOT HYKH OXATyaH YrKa3nw, 
AbHM WUWIOB OepHUIHHHT OOWIKapill BaKTHHU 
ONTHMaaltapuit «=y4yH Oy  x*apaéHHHHr 
MaTeMaTHK MOJeJIMHH KYpH JIO3HM. 

lOxopuyarusapwaH KemmMO 4HKKaH xXoua 
KyHugaruya IXA TH3MMHHN xXyxKKAaT aliaHvil 
TaWIKHIOTIApH, TalIKHIOT Japaxkacn aHukjlaraH 
xoulgja XOc xycycaTIapH acocnya TacHudsall Ba 
MaTeMaTHK MOjJeJIMHH KYpH MyYMKHH. 

QXA TH3HMIapuga  TallKMIOTIapHHHr 
y3apo MyHocaOaTlapHHH aHuKlanranya =X, - 


TalIKHJIOT , X,- FOKOpM TallikMOT (dual) 


TaWIKHOTIapra akpaTHI Makcayra MyBo@uK (2 
—pacm). YiapHuur y3apo MyHocabaTapu, AbHU 
KMpHUI-4WHKHE = XyKaTIIapH =—s- Y3apo-~——Ss THY 
Oolmmkapuayn. 


X3 a X 


Pad 
& 


2-pacM. TalikWIOTIapHHHT Y3apo XyxoKaT 
alJlaHW Ba WakJWIaHTHpHL CXeMacn. 
2-pacmyja TaluKWJIOTIAapapo 
MabJIyMOTIIapHH, XyKKaTIapHH peal BaKT 
MoOaiiHHya aMasira ommMpHia WeO, yHu 


x =%,(t),% = X(t), x5 =45(t), %4 =%4(t), x5 gle 
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KaOu udoganait MYyMKHH. Byyya 
TalWIKMOTIAapHHHT WYKH MMKOHMATHAH KeHO 
4uKKaH xouja OXA TH3MMHHUM 2%KOpH KIMI 
3sapyp. OXATwHuHr TaluKHoTIapya y3apo 
XYHOKAT alilaHHl xycycHaTuyaH, 
aBTOMAaTIAlITHpHIaH OOlWKapyB TH3HMIapHHu 
oWuxXalall TaMOMMIapu acocuya KyMuyarn 4 
rypyxra aKpaTHiyu. A.K.VBaHoBHuHr 
TaWKMIOTIapya XyxAOKaTIAapHH OoLKapHwHHAr 
MaTeMaTHK MOjeWIapH acocuya xap Oup 
ryYpyXHHHI MaTeMaTHK MOJeJWIapHHH Kypamu3[4]. 

Jlokan DXA - TalikHIOTHHHT w4uKH DOXA 
TH3HMH Oyo, dakaT w4KU OYTMMIap Onan 


XyxoKAT aliylaHwul y4yH MYyJpKaywianHraH. by 
TH3HMHHMHT = =6XyKAT =©alilaHWH =— TallKH 
XYHOKKATIApCH3  WakaHTHpHWHH 2-pacM 


oyinua TacBupsalll Ba MaTeMaTHK MdozacuHn (1) 
oyinda aHukaHayn. 
3-paco. JIlokan DXA Tu3HMua 
XYHOKATIAPHUM OOWKapMll Ba WakJWIaHTMpUUI 
cxemMacH. 


(1) 
(1) 


Mota kath = 


3-pacmM Ba MaTeMaTHK 


TalKYJIOTHHAL 


MOC 1a 
WYUKH 


Gieepennilg Xy#OKATIAPHHH peal BAKTAMIU 
ablymMotiapu, k,,k,,k,,k,- TatikHiOTHHHT 


xap OyauMura Moc OockHuya xXyxAoOKaTIAapHH 
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WakWaHTHpHM Kosp@unnentu. (1) MaremaTukK 
MOJ(@IHH JOMMHM Bapvaltud ycyM OnsaH ed 
MyMKHH Ba Jlokan OXA TH3uMHya xap Oup 
OyIMMyarH =XyxOKaTIapra WWWIOB OepHut Ba 


= Kommerotep 
Kommprotep Al MP 
AVDK "By p 
Hoyr6yx TPCIIP “J 


AIDK 


| os : 


Tipuxtep cerezoit 


Ear 
Kommyrtatop (switch) 
Q TPCAP 
£ LAN Controller 
2B x rad > TPCIIP S 
<a6 (Hul Ih 
Kommprotep TPC/IP & a) PHHTep 
AVDOK R 
Kommsrotep 
AIDE aad 


Hoyroyx 
AVDK 


apolP IPTV server Tro a 
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OollKapHIHHHr aHayIMTHK eC4YHMH OsIMHAIIM. 
TapMokjlapHHHr TeXHHK TabMMHOTH acocnya 
Jloxan ODXAunu kylingarwya udosananagu (4- 
pac). 


E 
Cepgep 
Baxt Gomxkapum 


Sniall bub atid 


Massymotnap 6asacn 


Cepgep 
Bomxapnm Ba xMcoomam 


4-paco. JIloxan DXA TH3MMMHUHT TeCXHHK TAaBMMHOTYIa acocaHray WMarpaMMacn. 


JIlokxatn OXA TH3HMHHYHT TeXHHK 
TABMHHOTTa acocwaHraH MarpamMacuya Arona 
Oolmlkapult Ba XMcOOal cepBepu, épyamuu 
cepBepyiap (BakT OolIKapHll, MabstyMoTIap 
Oa3acu, cepBep dali) xamMaa aBTOMaTJIallraH 
HUGH %Kolap, TEXHUK KypHJIMalapHHHr Y3apo 


XaKOpIMK WHTerpaliuacH acocuya nualM 
KeJITHpWraH. 

Kopnopatus IXA — TaluKuoTIap Ba 
ylapHwHr Makcay, MaHdaaTiapufaH KeH0 


4MKKaH XOulja Takiud OepuiraH Ba VPN 
Herw3vya XMMOsIaHTaH = xXyxOKAaT alla 
TH3uMuyup. byHyat TH34MHHHE = XyOKAT 
alana W4K XyKKaTIAapcH3 5-pacm Oyituyua 
TaCcBUpJalll Ba MaTeMaTHK Hdoracunn (2) OYinGa 
aHHKIalll MYMKHH. 
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5-pacm. Kopnopatrup OXA _  Tu3nmnya 
XywOKATIAPHH OOWIKapHMt Ba WaksWIaHTHpHLt 
cxeMacH. 


a kjX_ +k,x, +k,x, —x,-(k, +k, +k,) 
dx ‘ 
+= k, x kX, 
dt 
dx ; (2) 
= k, x kX; 
dt 
dx ‘ 
—=k,x,-k,x, 
dt 
5-pacm Ba (2) MaTeMaTHK MOJeIya X,- 
%KOPMU TallKWJIOT , X,- FOKOPH TalNKWJIOT, X, - 


TCH OM TauIKMJIOT , xX, - Kyu TalukKUIOTIapzarM 


Xy#OKATIAPHUMH peall BaKTarM MabJtyMOTapH, 
Moc papuulfa k,,k,,k,- TaliKWIOTHMHT Xy2OKAT 


alan §=OockH4ya %xopHi TallIKWIOTHHHT 
4HKYBYH Ba XaMKOP TallKHJIOTHHHT KUpyBun 
XyWHKATIAPHH WakiWanTupHu KooppuuHenTH. 


SS oS 
kk ,k - TatikKMNOTHMHE xyxKaT aiimaHuul 
2 3 4 


OockH4ya %Opui TalIKMJIOTHMHT KUpyBun Ba 
XAMKOP TallIKHJIOTHHHT 4YHKYBUM Xy2KKATIApHU 
WakWaHTupHI KoIpduunentu. (2) MaremaTHK 
MOJ(e@IHH JOMMHM Bapvaltud ycyM Onan edHI 
MYMKHH Ba KoplopaTuB DXA Tu3HMuya Xap Oup 
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TalUKHIOTAaMM Xy2KKaTIapra WIIOB OepH Ba 
OOLIKapHIHHHT aHayIMTHK eYHMH OMAN. 
TapMoklapHuHl TeXHHK TAabMHMHOTH acocnya 


3 


Hoyr6yx 4 Kommprotep AIDK 
AWK.) ; ge 
B 7 ~~ Hoytroyx AVOK 
Kommrotep ay : 
one Xa6 (Hub) 
%, Cepgep 
Pagnopoytep Kommytatop (switch) © ge 
: és Cepgep & 
ya VPN 
Sa ya KOHTpomsep 
Tilnanmet Qe are ab 
KOMITBIOTep eS Ld 
Small hub 
’ & oo 
Cepgep BakTHH Cepgep Cepgep 
6omxapym Masmymotnap 6azacu Paitin 
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Kopnopatus 9XAnu kyiiuyaruya udorananann 
(6-paco). 


Cepgep BakTHM Cepgep Cepgep 
6omxapum =Mabnymotmap basacn Daiin 
z 
=) mo, ey Tlnanmet 
— Dz 
Proxy-ceppep gS 7 KOMITBEOTep 
Small hub Ounk TyTyH m 
ay = _Rannopoytep 
LAN VPN cay 


KOHTpouep KOHTpouep Cepzep Kommytatop (switch) 


wg Xa6 (Hib) 


Hoyroyx rs 
AWK 


oe) 


Hoyroyx 


6-pacm. Kopniopatus 9XA TH3MMMHUHT TeXHHK TAaBMHHOTYIa acocaHraH WWarpaMMacn. 


by Marpammaya outa, Proxy-cepsep, 
LAN Ba VPN kontTpomepmap OusiaH OupramMKya 
moxan QIXA TapMoKlapHHuHr OoFIaHraHsMru 
udoyamanran. 

Muntakasnit IXA — TallikusotTiap Ba 


yulapHuur Typsm/Oup XH MaKcaJl, 
MaHaTuapHaaH, OoliKapyB allapaTw Ba 
XAMKOpJIMK, (baouIMAT pecypcapuyaH KemM0 


quknHO, OolikKapyB opraHH TOMOHHaH TakiIMd 
KWJIMHTaH XaMa O4MK EKH ENMK Ty3HJIMayla 
XYHOKAT allan TH3MMM Mp. Bynyai 
TH3MMHUHI XyAOKAT aliJIaHWIIM W4KM Ba TAaLlKH 
xywoKaTIAap OnsiaH 7-pacm OYiiuya TacBupsall Ba 
MaTeMaTHK wdogacuHu (3) OYiiwaa aHnMKalll 
MYMKHH. 


X3 X; Ks 


=— 
7-pacm. Muutaxasni OXA TH3umMuya 


XyWKATIAPHH OOWKapHL Ba WaKIWIAaHTMpHu 
cxemacH 


Ks 
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“. = k5x, +kjx, +kex5—k,x, —k,x, —k,x, 
a =—k,x,+k,x, 
a Shek x 
a = hie he 


(3) 


7-pacm Ba (3) MaTeMaTHK MOjeuya  X,- 


2%KOpun TalUIKWJIOT , X,- FOKOPH TalIKWJIOT, xX, - 


TCHI OU TaliKWJIOT , Xs - TaINKHYJIOT Xy3Hpuyaru 


(pusMan) TalikuoTiapyarn xyxoKaTIAapHHHr 
peal BakTJaru MabJIyMOTIapH, MOC paBHUiya 
k,,k3,k,- TauKWIOTHHHT XyxOKaT aliaHHul 


OockH4ya %WKOpH TalIKWJIOTHMHT YAKyBUH Ba 
XAMKOp TallIKHJIOTHHHT KHpyBu Xy2KoKATIApHU 


* 
makwianTHpHt Kospdpuunuertu. k yk ks - 


TaWIKMIOTHHHT =XyKKAaT alfyiaHHul Oockwuya 
*opuli = TauIKHIOTHHHT KMpyBYH Ba XaMKOp 
TalKWJIyOTHHHT quKyBUH XyOKATIAPHH 
WakIaHTHpuM KoIpduynentu. (3) MaTeMaTHK 
MOJ(e@IHH JOMMHM Bapvaltud ycyM OnsaH edHI 
MYMKHH Ba MHHTakaBhii OXA Tu3HMuya Xap Oup 
TAaWIKMIOTAAMH XyxAOKaTIapra UMIOB Oepu Ba 
OolIKapHIMIHHHT aHasIMTHK C4YMMH OMHAH. 
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—— 
iF = E Kommytatop 
3 } 
By B Cepzep (switch) ey) 
Kommprotep Kommtotep : Hoytoyx 
AWK ‘AT Proxy-cepBep Cepzep ox ay AIDK 
P| “2 a Tloura it j 
By gm, ~LAN xorntponnep De Xa6 (Hub) Bp 
Hoyroyx Hoytoyx a & i) 
AIDK ay AWK Kuaactep . Kommprotep 
aed VPN kouTpommep Small hub AWK 
Xa6 (Hub) a a 
_ % § g 
Gap S KoutentHH Anoxa ceppepu S S| =| nan E 
: : VPN yerapmpum Koutentun ‘: 3 Cepeep =| 
Kommytatop (switch) KOHTpomep al ysrapTHpumt LAN to LAN Cepgep BaxTHM — Cepgep 
& y — Somkapum Masnymotiap 
i Log Koutentra S Sasacu 
Cepgep LAN xoutposmep =EMED VEN aba BB 3 P 
KYpcatTam = j m 
pi 9 Py 
ig NF z LAN xoxtpomnep Komnsrotep_ Hoytoyx Komnprotep 
Small hub : ig AILK AIDRK AVDK 
Ceprep BakTHH Sais 
mall hul — 
a = —— 
: 30 ah EW g c Kommytatop Xa6 (Hub) 
Ceppep BaxTHM =Cepgep Ceprep [as B i abe (switch) 


Somxapnm Paitin Masnymotnap 6asacu atin 


Cepzep Cepgep mabmymotmap 


Oasacn 


8-pacm. MuntakaBuli OXA TH3HMHHUHE TeXHHK TabMHHOTYIa acocaHraH JMarpaMMacn 


8-pacmyja KeJITHpwiraH TapMOK 
yjMarpamMMayla AJIOKO cepBepH, KOHTCHTHH 
y3rapTupulll Ba XH3MaT KYpcCaTHI cepBepsapyH, 
TapMOK HIUMHY YMyYMHMWaluwTHpu yayH KlacTep 
Kypima, mouta, Proxy-ceppep, LAN to LAN 
Kypusimacu, LAN Ba VPN kontposepmap OuiaH 
Ouprammkya woKat OXA  TapMoKlapHHuHr 
OorlaHraHiMru udosananran. byHyaH 3ca Oy 
TapMOK JIOKasI Ba KOpHOpaTHB TapMOKJIapHu 
y3uya MyKaccaMslaluTupran XHcoOaHayn. 

Tno6an DXA — xaskapo TallikuoTIap Ba 
yiapHuur TypiH/Oup x MaKcay Ba 
MaH(daaTuapH, JaBlaTiapapo XaMKOpJINK cHécaTH 
Ba OolIKapyB alilapaTu, PaowMAT pecypcsapuyzan 
kemHO 4HKHO, MaBlaTiapapoO XaMKOpJIMK Ba 
TalKH Map opraHsapu po3susMru OnsaH Y3apo 
XaMKoplMKya TakiMd KWIMHTaH = XyxAOKAaT 
ailaHvit TH3MMM. bya TH3MMHMHT Xy2K2KaT 
allaHv TalikKH Ba OOWKapyB XyxoKaT/Iap 
OuaH 9-pacm OYyiiwua TacBupialll Ba MaTeMaTHK 
nudonacuun (4) OViwua aHukalll MyMKHH. 


9-pacm. [nooan DXA Tu3uMnya 
XYHOKATIAPHH OOMIKapHI Ba WakIaHTMpUI 
cxemacH 


11 
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dx, 
—=k,x, —k,x, 
dx, 
=k,x,+ kj .X>— Ks = Kok, 
a = KyyXq — Ky Xq +k, X, — Kx, 
CL ae ree 
=k, X,—K, x, 
(4) 

* 
9-pacm Ba (4) MaTeMaTHK Moyenyqa X,, X, - 
Pp py 

XaikapO JOKOpH  TalluKWIOTIapHHHr Kyiv 


" 
TalUIKHJIOTN , X45X- XasikapO lOKOpPH TalikKWJIOT. 


TamkusoTmapyaru XyKKATIAPHHAL peal 


* 
BakTWarw MabJTYMOTJIapH MOC paBHuiiya k,,k, 


XaikapO IOKOPH TalKWJIOTTa KHMpyB4H Ba Kyiv 
TalIKWJIOTHHHT quKyBUH XyxOKATIApHH 


makiaHTupu Kosppunnentu. k,,k,- xankapo 


Ba Kyu 
ee 


Baal. 


21 
xalikapO OKOpH TallIKHJIOTHaH UMKyYBYH Ba 
KMpyBuH XyxoKaTIapHHu WakWIaHTHpHIl 
Kos@dunentu. (4) MaTeMaTHK MOJeIHH JOMMHIt 
Bapuallua ycyIM OvIaH CYL MYMKHH Ba roa 
OXA Tu3uMuya xap Oup xalikapo TallIKHJIOT Ba 
TalKHIOT OCTHAAaMM TallikKMIOTAa Xy2xKKaTapra 
HUWIOB OepHil Ba OOMIKapHIwHWHr aHasIMTHK 
e4HMN OMHaqM. by TapMOK TeXHHK TabMHHOTTa 
acocjlaHraH yjMarpammacnu 10-pacmyja 
KeJITHpHraH. 


FOKOpH §TalmKYJIOTHaH UAKYBUN 
TalKYJIOTHHALT KHMpyBuH 


WakJWIaHTHpv KoodulnenTH, 
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& | 
Kontentra Proxy-ceppep Cepsep 
xM3MaT ona Tloura 
Kopnopatue Tapmox = KYpcaTHm By 8 LAN Jloxan tapmox 
ag Knactep KOHTpomsep 
LAN xontpommep VPN = 
aan oe KOHTpomep y 
g boy | g LAN to LAN 
) 
Kontentau Anoxa ceppepu a 
VPN yaraptupum KoxtTeHTHH — lg 
KOHTpouep yarapTMpHo LAN xoutpomnep Jloxan TapMox 
@ VPN xkoutposmep 
Bpanamaysp 
@ 
| ty | 
. bpaHomay3p = 
| &, WWW-cepgep &, & Anoxa céppepu 
Anoka ceprepi ; ; r 
— Cnytuuwo ~~ —C‘CCuyn Bpaynmaysp 
aHTeHHa aHTeHHa 


WWW-cepgep 
Munutakabnit TapMoK 


WWW-cepgep 
MuntakaBnit TapMok 


10-pacm. no6an DXA TH3MMMHUHT TeXHUK TAabBMHHOTYa acocylaHraH JMarpaMMacn 


Tno6an DOXA TH34MHHMHT TeCXHHK 
TabMHHOTIa acocaHraH WHarpaMMacHya JOKaIl, 
KOplopaTHB, MHMHTakaBhuii DXA TH3H4MapHHuHT 
IEMeHTIapHHu KYpHIt MyMKHH. UyHKu Oy 
TapMoKyja DXAja xasikapO 1OKOpH TalliKHIOTIAp 
Ba yulapHHHr TeHTOWI Ba Ky TallikKMIOTIAapu 


opacuwa OXA amara omwnpunaqu. by 
TapMoKyarH =6(papKyIm =r TEXHHK ~=— BOCHITaylapra 
Bpayymayop, WWW cepBep, CrtyTHHK 


aHTeHHaslap XHcoOsaHayHu. 

TacHudanran OXATuapununr cundsapu 
Ba Moc xouga (1), (2), (3), (4) MaTemMaTuk 
MOJ{euIIapHHHY aHasIMTHK eYMMIIAapu OpKaH DXA 
TH3MMMarw  xyxKaTIapra Y3apo aHHKIMTHHu 
OollKapHit MyMKHH. MatemaTuk Moyesuap 
acocHyja TallIKWJIOTHHH JIOKasl, KOpopaTus, 
MHHTakaBHii Ba riodal (arap MaBxKy OYsIca) 
QXATnapuga = xyaoKaT alilaHvll BaKTHHU 
aHHK alll, TalukuoOTIapra HMusIMK 
japoMayyiapHuunr 5% yan 10 %ra ommpumann. 
Erakau MyTaxaccuc Ba OJIMMIapHMHr duKpyya 
Ma3Kyp MaTeMaTHK MOesWIapHHHr axaMuaTH 
aHHKJIMK HYKTaH Ha3apHyjaH Ha3apHii Ba YHHHT 
aMaJIMéTra %KOpWi KMJIMIN, XyAIM UlyHMHT eK, 
Oomlka axOopoT TH3MMJIapHHr peal BaKT 
aBOMHJja MabsIyMOTIapra HWUWIOB Oepu Ba 
OOlIKapHINHHHT MaTeMaTHK MOjesapHHu KypHIll 
yuyH éHyalys OYmMO xu3MaT KHayM. 

OXA Tu3uMiapha DXra uuwi0B Oepumiyza 
Kyiiuyaru 9JIeMeHT Ba TallaOlapHH wHOOaTTa 
OMI MyXMM up: 

1. DXA TH3uMuyarM = oOObeKTIIAap 
(aBTOMAaTIIAINTHpHIraH HUM *KoLsap); 


COHU 
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2. OXapHu Sur WacT Japaxkayan y3aTuuya 
HKKH Ba y4 JapaxkalM WepapxuK JapaxKasap 
acocia aMasira OWIMpHi; 

3. DXapHHH $y3aTHWiya UKKH Ba y4 


Wapakaiam  wepapxukK Oocku4uya  1OKOpH 
japaxkayiap aH Kyiu japaxaapra 
HYHasITHpHITaHIMrn 

4. Vimsop Oepum xapaéHuga OXzap 


MuKyOpu Y3rapMaiigqu Ba oObBeKTIapya OXra 
WUWIOB OepHit Te3murura OoFrmuK axO0OpoT 
pecypclapi XaKMUlaH 4H3NKIM xHcoOnaHann; 
byHyaii TanaOmap Ba 3]IeMeHTIap acocuya 
OepunraH DXATHHHY xy2kKKaT aliylaHMiin W4oKH 
xyxoKaTIap acocnyja 3-pacm OYiiuua TacBupsalll 
Ba yHuHT (1) MaTemaTukK udogacuHn Oyitnua 
aHukaHrau. (1) MaTeMaTHK MOJeJIHM CUM yayH 


Typmm XH 6 éHallyBnapyan =. Po Tanannui 
MyMkuH [5, 6]. 
@apa3 KuanIMK, (1) MaTeMaTHK 


MOJeIHMHE eYMMIapu KyiiMsarnyja aHMKaHTaH 

OYJICHH. 

NaGe See Cae 7G Se 
JlactnaOku = (1) 

cucTemMacura aHWKlaHraH 

ammamTupno, e2* 


gS (,,d,d4, 44,45) ra 


MaTeMaTuK MOJICJI 
CuuMJIap acocHyla 


Ta KacKaprupacmn3. 
OoFIINK oynraH 


HOMabJIyM OYiraH asireOpawkK TeHrsiamasiap 
cucTemacnra KeITHpHayqu Ba y KyMuyarwa: 


12 


[per _| 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 
a,A+k,a, =0; 
k,a, —k,a, —a,A =0; 
k,a, —k,a, —a,A =0; 
k,a, —k,a,—a,A =0; 
k,a, +k,a,—a,A =0; 


(5) 
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Jlerepmunant det (M ) =(0 6¥nuum yayx 


KyHuyarud =KylawTMaHuHr e4HMIIapHH TOMI 
Kepak. 


(A+k,)-(A+k,) (A+k,)-(A+k,)-2=0 
Un3ukim éHyaltyB acocuya rwKopuyzaru 


By —_cucTema a= (a, a,,A,,A,, a, ) ra kylaiTMaHuHr WIQM31apHHu Kyuyaruya 
Gormmk O6YnraH HoMabryM aHnuKnam yayH 2HMKa0 onmnamn. 
Koopddunentiapyanh 4M matpuyanu xocu A, =0, A, =—k,, A, =—k,, Ay = —ky, As = —k, 
KHJIaMv3 Ba YHHHT JjeTepMHHaHTH Kyluyarnyua Xap oup aHHKIaHrau 
6yICHH A= 2 A, 
: = 4yH MOC 
Ate 0 0 0 0 (4, reAsshy> s)¥ 2 
i <b=2 0 0 0 a= (a, Gy, Q4,A,, ds) KoodeleHT1apHu 
det} 0 k, -k,-A 0 0 |=0 aHvkianagqM. byHwur yuyH (5) TeHryamaysiap 
0 j 0 -k,-A 0 cuctemacura YpHura KYyiHO aHNKaHaqu. — 
0 0 k, k, A “*KalBara aHMKjlaHraH Koop @ulents1ap 
KeJITHpWraH. 
1-xKayBal. 
A =(A,,2),45,44,4; )yayH Moc d=(4,,4),4,,0,,d,) Koxpenenrap 
A 1 a, a; a, a; 
4,=0 |0 0 0 0 1 
9p 1 —k, k,-k, k,-k, k, +k, ky ky 
am k,-k, | (ki -k&)-(ki-k) | (Kika) (A -&) (kk )-(hi ks) (kik) (hi a) 
k k k k 
A, = -k O 1 2 2 3 4 
- k, -k, k, -k, (k,—-k;) (k,—-k,) 
A, =—k, 0 0) 1 O -] 
A, =k, | 0 0 0 1 = 
ee ( A, vi A, pee ) YmOy oymHraH eyYHM opKamM OXA 
pee Be eae MOC 
TH3HMJlapHyja Oap4a KeTMa-KeT DXylapra UMVIOB 
a=(4,,a,,a,,a,,a Oepull Ba OOlIKapHil BaKTHHM Oj MH aH 
( eee ree s) KoopdulenTIap acocuya P ne . aces 
aHHKIalll MYMKUH. 
(1) mMaremaTuk MojenHuHr (dyHamMeHtas 
we OXATuapHunr weapxuK Ty3HJIMaslapya 
euuMJIapHHN KyiMyarn4a anuKIaHan. 
a TalIKHIOTAaH IOKOPH Ba TEHT OM TaWIKMIOTIapra 
x=e", acocllaHraH TH3HMJlapHya OXyapra UUWIOB 
a ee Oepu Ba OOLWKapHIWHHHT MaTeMaTHK MOJeIHHU 
— 1 2 
ca ee i Ce XxaM udoyamaut MyMKuH, Macasan, (2), (3), (4) 
k k MaTeMaTHK MOjleuIap. byHya TalikwoTapra 
i 1 ee gage, 3Xpapra WWWIOB Oepuliyza HepapxukK TH3MM, AbHU 
(K, ~k, (k, —k;) k, —k, MaBbJIYMOT KyHH Japaxayaru TalliKMIOTIapqaH 
es k,-k, okt 4 k, ob ge, TaKIMM 93TMIaqM. Kadyn KuMHraH DXapHn 
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HOUWIOB OepHItHH YyMyMJIalITHpHuI roKOpH 
TalUKHIOTIAap TOMOHH aH aMasira OWWMpHayu Ba 
ya1ap yuyu qacta0Kn MabJLyMOTIIAap 
xucoOsanagqu [7]. Ukku yapaxamu wepapxuk 
OXATuapuza DXapra uuVI0B OepHuwtHHHr 
Oomlkapult Ba WakiaHTupumt 2, 3, 4. — 
pacmJlapyja KeJITHpHiraH. 
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@Mapa3 KMIaMIMK, MeapxuK Ty3HJIMaslapya 
Kyu TallKHIOTIAp aH our FOKOpH 
TaluKMIOTIapra TaMomMiura acocJlaHraH 
KMpyBun/ankyBun DXap yayH yMyMuii xaxKMU 
HUWIOB Oepuli xKapaéHuga Y3rapmaiiqu Ba 
yMyMJlallraH MaTeMaTHK MOeIM KyMMyaru 
aHHKJIaHCHH. 


dx uw 
—=) kx,-kx; 
dt ‘2 
dx, 

4 kl %); 

(6) 

dx 

"=k (x,-x_); 
dt 1 ( 1 a 
i 
dt 


ByuHyja X — SHI }OKOPH TalKHWIOT DXapu 
MHUKJOpH, X,,X,,...,X, - TeHPQOIW TauiKMIOTIAap 


n 
QXTapH MUKOpH , WIyHHHTeK, X, - 9Hr }OKOpH 
TaWikuoTra OViicuHyBYH TaliKHIOoTH DXapu 
mMukyopu , kK = (k, ),i = ],...,n - DXnapra wuwi0B 


Oepuur Ba Oollkapwmra KelraH  BaKT 
Kosdennentu. 

(6) TeHrIaMasiap cHcTeMacHHHHr e4YHMH 
y3rapyBunslapHi aKpaTuO, uHTerpaam wy 
opkamm x,,1=2,3,...,n TonMmaMu: 

dx 

———. =kdt; 6ynoan sca —I\n (x -x;) =kt+C; 

d (x - x,) 


t 


xX, =x, + Ce*', 

byyya C youmul y3rapmac t=0, x, =0 

OollaHFHY WapTiapyzan Poliyananno Tommaqu. 
x,+Ce*® =0, 


C=-x, 

ByHyaaH ca, 
S2e (1 -e'" ) ue (1 ~ et) aHUKky1a6 
oma. 

(6)  TeHriaMalap  cHcTeMacH yu4yH 
euuMslapyjaH dbotzanannd, OUMU 


ysrapyBuaHIMK ycyIM Onan XxX, Xx, euHMJlap 


TOMMIaA WN: 
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dx n 
oh =) kx,-k,x; 
t im 


=C(te™; 
kt n n 
a = Dike _ Dk [x (1 eh )}: 
“ = Dike xe Set, 


i=2 


1 I elk ht 


i=2 


Ci)= > fk xneM - y [ket dt +c = y kxe"->- co 
i=2 i=2 i=2 i i 


n ay 
one ( Shine Be ye +c) 


= S kek) 
bynya C youmuli y3srapmac t=0, x, =0 
OomliaHFrHu4 Hap rape a ed TOnMIAayqH. 


= k. 
C= >> “Len i) 


(6) TeHriaMaylap CHCTeMaCHHUHY edYHMJIapu 
WeapxHk Ty3HJIMaslapya KUpyB4un DO XJlapra MILWJIOB 


6epum Ba OomKapuumu k =(k,),i = Iii = 


KoopdelenTap acocuyza anuKyad Oepagu. 
QXATuapuya vepapxukK Ty3MIMaslapuya 
3Xnapra ss MOWI0B.—S—(«é Sept «= OHT~—Ss FOKOPU 
TalUKMJIOTIAapjaH Kyu TaluKWIOTIAapra 
acocylaHraH TaMOMWJIM XaM MaBKyA. ABHU, Kyu 
TaWIKWIOTIAapyaH HT OKOPH TalikKuOTIapra 
acocllaHTraH TaMOMMsIM TecKapucw. byxHya 
KMpyBun/ankyBun DXjap yayH yMyMuii xaxKMU 
HUWI0OB Oepult  xKapaéHuga Y3rapmaiiqu Ba 
yMyMJlallraH MaTeMaTHK MOjJeIM Kya 


aHNKJIaHCHH. 
dx, 
—=k(x-x); 
dt 1 1 
dx (7) 
2—kx —k,x,; 
dt ibaa 2" 2. 
d. 
ai = Kx, =K,X, 
dt 
OyHaa X — 9HT WOKOPH TaliKHIOT OXapu 
MHKJOpH, x; - DHT FOKOpH TalWIKHJIOTHHHT 


OyViicHHyBUH Taliku0oT OXyapH MuKAOpH, 
k= (k,).i =],...,n - DXnapra www10B Gepuul Ba 


Oollkapulira KeTraH BaKT Koop delHeHTH. 

(7) TeHriamallap cucTeMacHHHHT euHMHHH 
y3rapyBunlapHi axkKpaTul Ba WHTerpaswialll 
ycysIM OuaH Toma qu. 


—i pan 
d(x—x,) 
—-Li(x—x,)=kt+C; 
x,=x+Ce™, 
14 
«) a 


+C; 
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bynya C qoumui y3rapmac t=0, x, =0 
OolWIaHFHY WapTiapwzan Poipananno TomMmianqM. 
x+Ce*® =0, 
C=-x 
x, =x(l-e “") 
(7) TeHryiaMa CHcTeMacH eYHMJIapHHu 


Bapvalluad ycysiM Ousan OMA: 


dx. : 
H=kxVl—-e“™)-kx, i=2,...,n; 
dt 1 ( ) Lk 


e=COe™; 
a ett = kx -_ e*); 
dC(t) _ k,xe™ — k,xeth", 
dt 
C(t) = [ k,xe “at — fk,xe™ +C= EX i KX tk-hn +C; 
k, (k,-k,) 


i 


x, et Kix 5k kx ek a 
k, (k,,-k) 


bynga C youmuit y3rapmac t=0, x, =0 


OolliaHFuY WapTiapyan motyananu0 Tonmiaqu 
Ba y KyMMyarura TeHr. 


_¢o| KX _p. K,x ba 
eid} A* 6-0 i eh) 1 O -0; 
k; (k; k,) 
_ kx kx 
k, (kj-k) 
: kx KX ee KX ee kx “i=? on 
k,  (k,-&) k (k,-k,) 
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OsmuraH HaTMwKaslap wMepapxHua 
TY3HJIMMIM arn 9H FOKOPH TalikMIOTIap y4yH 
euHMIapHH YMyMHi Waka apaTuiira HMKOH 
OepMacyIMrH MYMKHH, aMMO yMYyMaH ojiraHya, 
Kyu apaxkayarM TeHrOuWI TalikHoTIapya 
3Xnapra uu0B OepHut xwapaéHuHH KYpHO 
qUKUII, TaxJIMI KWIMIra UMKOH Oepanu[9,10]. 
TaxpuOanap wyHH Kypcatquxu, (1) — (4) 
MaTeMaTHK MoOj{eu11apHuHr euuMsIapu 
QXATiapuyzan dotigatanuimt = ucTuKOomsM 
KoMIviekcuqa OXapra WoOWIOB OepHt 
*KapaéHapHHUAT TaBCHPuHH H30x1a0 Oepayn. 

Taxmud os tumranH (1) — (4), (6), (7) 
MaTeMaTHK Moyemap IXATnapuga DXra WWWIOB 
Sept Ba OolkapHul Te3TMrM eyMMIapHHu 
TOMMUra MMKOH Oepayqu. IXapHnu Taxpup 
KMJIMI Ba Y3aTHI MabstyM aHUK MOC TeHTIaMasiap 
cCucTeMacHHHHT aHasIMTHK euHMsIap 
*KapaéHapHHAr MUKAOpHi TaBcndall AMKOH 
Oepanu. by 3ca Y3 HaBOaTunya OXATNapHuHr 
PHBOKIAHHIIM Ba CaMapayOpsJIMTHHU OLIMpuUra 
XW3MaT KMagu. MyaitaHn apaxayaru 
MypakkaOJINKKa, ABH OocKHUIap COHH OnsIaH 
OerMiaHayMraH KeTMa-KeT WIWIOB Oepum éKn 
wepapxua japaxkaslapHHuHr COHH ora 
QXATuapHHH =MaTeMaTHK = MOJIeJIIA LI THpvL 
HaTwWKalapHHH aMasMétra KYysWIall MypakKaO 
TH3HMJIapHH TaxIWI KMWIMuIra Yruuira HMKOH 
aparayn. 
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Abstract: The article is devoted to the issues and methods of improving the personnel 
management system. For the full and continuous development of any organization, the level of staff 
turnover is one of the main factors in the development of the organization. Determining the level of staff 
turnover enables the manager to plan activities competently. Rational regulation of staff turnover makes 
it possible to form an effective personnel structure of the organization. The article has developed a 
software module for analyzing staff turnover on the example of enterprises engaged in the production of 
polyethylene products. 

Keywords: personnel accounting, monitoring, staff turnover, composition and structure of the 
causes of staff turnover, statistical reporting, satisfaction with the organization of labor and production. 

AHHOTayHA: CrTaTba TOCBAUIeHa BOIpocaM HM MeTOZaM COBEpLICHCTBOBaHHA CHCTeEMBI 
ylipaBieHHa TepcoHasioM. J[Id MOHOWeCHHOrO HU HelpepbiBHOTO pa3BHTHA OOOH opraHv3alnn 
ypOBeHb TeKy4ecTH TMepcoHasla ABJIAeTCA OHHM 3 OCHOBHBIX (PaKTOPOB pa3BHTHA OpraHH3al[u. 
OnpeyeneHve ypOBHA TeKyYeCTH epcoHasia aéT BO3MO%KHOCTb PYyKOBOJMTeIIO TpaMOTHO 
IIaHHpOBaTb leATeIbHOCTb. PalMoHaIbHOe peryMpoBaHwe TeKyYecTH TepcoHasla WO3BOJIAeT 
cbopmMuposaTs dddekTHBHEIM KagqpoBbii cocraB opraHu3anHH. B ctaTbpe pa3spadoTaH MmporpaMMHBIit 
MOLYsIb JIA aHasIv3a TeEKyYYeCCTH KapOB Ha IIpHMepe TIpeANpHATHA 3AaHHMAIOLIMCA TpOH3BOACTBOM 
MOJIMSTHWJICHOBBIX H3eHi. 

K.rouesBble C10Ba: yueT TepcoHasia, MOHHTOPHHT, TeKyYeCTh Ka{poB, COCTaB MH CTpyKTypa 
IIPH4MHBI TEKYYECTH KaflpoB, CTAaTHCTHYeCKad OTYCTHOCTH, YHOBJICTBOPCHHOCTh OpraHH3alven Tpyya 
M WIpOu3BOCTBA. 

Annotatsiya: Magola xodimlarni boshqarish tizimini takomillashtirish masalalari va usullariga 
bag'ishlangan. Har qanday tashkilotning to'liq va uzluksiz rivojlanishi uchun xodimlarning aylanmasi 
darajasi tashkilotning rivojlanishining asosiy omillaridan biridir. Xodimlarning aylanmasi darajasini 
aniqlash menejerga faoliyatni to'g'ri rejalashtirish imkonini beradi. Xodimlar aylanmasini oqilona 
tartibga solish tashkilotning samarali kadrlar tarkibini shakllantirishga imkon beradi. Maqolada 
polietilen mahsulotlarini ishlab chiqarish bilan shug'ullanadigan korxona misolida kadrlar aylanmasini 
tahlil gilish uchun dasturiy modul ishlab chiqildi. 

Kalit so‘zlar: xodimlarni hisobga olish, xodimlarni monitoring qilish, xodimlar aylanmasi, 
xodimlar aylanmasi sabablari tarkibi va tuzilmasi, statistik hisobot, mehnat va ishlab chigarishni 
tashkil etishdan qoniqish. 


I. Introduction requirements and will be able to quickly adapt to a 


The personnel of the organization is the 
most difficult object of management. Unlike 
tangible assets, people are able to make decisions 
independently and assess the requirements 
imposed on them. In addition, the staff is a team, 
each member of which has its own interests and is 
very sensitive to managerial influences, and the 
reaction to them is often difficult to predict.[1] 
Staff turnover or staff turnover is an indicator of 
how many employees are leaving the company. 
After all, after the departure of employees, it is 
necessary to find new ones who will meet all the 
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new place.[2] 

The personnel management system is a set 
of software solutions used to optimize and 
automate the management of human resources and 
related processes throughout the employee's life 
cycle. Since the HR department is not usually seen 
as the core of profit, the business case should be 
focused on reducing administrative and 
technological costs, increasing efficiency and 
improving knowledge through analytics while 
supporting the organization's core business 
needs[3]. The analysis of data on employees who 
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have left the organization provides information on 
the basis of which, it can be assumed, the direction 
of further research to establish the causes and 
determine the means to overcome staff turnover. 
In the process of collecting and analyzing staff 
turnover indicators, it is important to obtain 
information on various categories of employees, 
especially those who are difficult to find and 
retain, for example, highly skilled workers and 
knowledge workers [4]. The analysis of human 
resource losses requires detailed information about 
the work experience of retiring employees in order 
to identify problem areas and develop options for 
overcoming them. 

Il. MAIN PART 

The authors [5] identified several indicators and 
methods for measuring the movement and 
turnover of personnel. Below are the steps for 
managing staff turnover: 

1. Setting the degree of staff turnover. In this case, 
a quantitative indicator is determined and its value 
and deviation from the average are established. It 
is considered to be a normative level of 5-7%. But 
it should not be perceived as a kind of indicator, 
since the movement of personnel at a particular 
enterprise is carried out under the influence of a 
combination of factors: industry affiliation, 
production technology, labor intensity of work, the 
presence or absence of a seasonality factor in the 
production cycle, management style, level and 
principles of corporate culture. Therefore, when 
determining the level of staff turnover, it is 
necessary to analyze the dynamics of the 
company's labor indicators for as long as possible, 
to identify the presence and magnitude of seasonal 
fluctuations in turnover. 

2. Setting the amount of economic losses that staff 
turnover will lead to. This is one of the most 
important stages. Additional calculations are 
required for its implementation. This data consists 
of an analysis of the damage and additional costs 
associated with the following factors: 

- loss of time at work; 

- costs of training and retraining of new 
employees; 

- drop in the output of employees before dismissal; 
- low level of output of newly hired employees; 

- the costs of recruiting staff who quit for reasons 
related to staff turnover. 

3. Finding out the reasons for the dismissal of 
employees in general and, in particular, for reasons 
of staff turnover. Staff turnover may be caused by 
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an industry-specific feature of an enterprise's 
activity or an imperfection of its management 
system. Then it is necessary to determine the 
structure of the motives of staff turnover. It is 
based on the real reasons that make an employee 
want to make a decision to leave _ the 
organization[6]. 

4. Definition of a system of measures aimed at 
stabilizing the team. To do this, three groups of 
measures are being taken to reduce staff turnover: 
- this is the improvement of working conditions, 
improvement of the system of material incentives, 
organization and management of production, etc., 
related to technical and economic measures; 

- improvement of labor adaptation technologies, 
professional promotion systems, etc., related to 
organizational measures; 

- improvement of leadership styles and methods 
and relationships in the team, the system of moral 
encouragement, etc. related to socio-psychological 
measures. 

5. Calculation of performance indicators from the 
implementation of the developed measures 
(monitoring). After that, a comparative analysis of 
the costs of carrying out measures to optimize staff 
turnover and loss due to a high level of turnover is 
carried out. If the costs of solving the problem 
exceed the losses caused by high staff turnover, 
then it is necessary to find new, other, optimal 
options for working with personnel. 

There are several methods for assessing staff 
turnover: staff turnover index, survival rate, 
stability index. 

Employee turnover indicator. The staff turnover 
indicator determines the amount of the 
organization's losses and is calculated according to 
the formula (1). Due to its simplicity, this indicator 
has several disadvantages, the main one of which 
is that it covers the entire organization as a whole, 
without considering individual groups of 
employees in which this indicator may differ 


greatly [7]. 
U(t) 


R(t)’ @) 
where f is the time period under consideration, U(t) 
is the number of people who left for a certain 
period, R(t) is the average number of employees 
working for a certain period. 

The survival indicator shows the proportion of 
employees remaining at the enterprise after a 
certain period of time. It is calculated according to 
the formula (2). Such an indicator can determine 


ED(t) = 
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the number of employees that need to be accepted 
today, so that after a certain time a certain number 
of highly qualified employees will turn out. 

S = P(t2) — P(t), (2) 
where p; — Start date of the period, p2— end of the 
period, E(p) — number of employees working on 
the date rf. 

The stability indicator shows the number of 
employees with long work experience who seek to 
stay working, and therefore shows the degree of 
continuity of employment in the enterprise. 


Calculated by the formula (3) [8]. 
E 


rr (3) 
rae E — number of employees with more than a 
year of experience, EC — number of employees 
who got a job a year ago. 

Let's consider the calculation of the staff 
turnover coefficient at the enterprise for the 
manufacture of polyethylene products. The total 
number of employees of the company is 1760 
people, 98 employees quit during the year. Of 
them: at their own request — 81 people; at the 
initiative of the manager— 2 people; due to 
retirement — 7 people; due to illness — 8 people. 
The calculation of the coefficient includes only 
employees who quit at their own request and on 
the initiative of the management. This calculation 
can be performed using a common formula that 
serves as an indicator for evaluation and analysis: 


W,, = “07% 100 (4) 


e 
Where, W;, - the desired coefficient, R, — 
the number of employees who quit at their own 
request, R, — the number of people who quit at the 
initiative of the management, N,- number of 
employees in total. 
Calculate the staff turnover: 


8142 
k= T760" 100 (5) 


The result obtained is 4.71%. It can be concluded 
that the result meets the requirements of the norms. 
In the course of solving the problems of the 
personnel turnover calculation system, it was 
decided to create an online service in the 
programming language JavaScript. The system 
interface is shown in figure 1, users need to fill in 
the fields, choose branch and click on the 
calculation button, then we can see the result as a 
percentage. To calculate turnover rate, we divide 
the number of terminates during a specific period 
by the number of employees at the beginning of 
that period. 
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Employee Turnover Calculator 


Number of employees who quit at their own request 
98 

Number of people who quit at the initiative of the manager 
2 

Total number of employees 
1760 


Select branch 


Nukus v 
Calculate 


Fig 1. Interface of ET calculator 
After entering the data, we will get the result in the 


form: 
Select branch 


Bukhara v 
| Calculate 


Bukhara:5% 


Fig 2. Result of calculation after input data 

At the next stage, it is important to 
determine the losses that the organization has 
suffered due to staff turnover. This is a rather 
complex and time-consuming process, which 
includes the analysis of some processes. Next, it is 
necessary to find out the reasons for staff turnover. 
At the last stage, it is necessary to develop systems 
of measures to reduce excessive turnover and 
improve the procedure for hiring and firing 
employees. 
Ii. CONCLUSION 
For dynamically developing large organizations 
actively implementing modern information 
technologies in order to increase overall economic 
efficiency, mechanisms for building rational 
organizational structures, taking into account the 
redistribution of staff duties, the results of the 
analysis of the need for their training and 
competence assessment, are of great practical 
interest[9]. Monitoring turnover is an important 
function of human resources management. 
Companies want to monitor the movement of 
employees out of the organization so they can look 
for and minimize causes of turnover. Controlling 
turnover is one of the many quantitative ways the 
HR department can affect the bottom line. It can 
be concluded that a naturally high level of staff 
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turnover in many cases indicates the presence of 
major gaps in personnel management and 
enterprise management as a whole, this is a kind of 
coefficient of disadvantage. Analysis and research 
of the literature on the problems of fluidity, 
allowed us to conclude that, despite the requests of 
practice, science has not yet developed a holistic 
concept and technology for managing this process. 
However, the consequences of turnover depend 
both on its quantitative size and on the qualitative 
composition of the dismissed (dismissed) 
employees of the enterprise in question. Therefore, 
the basis of the concept of reducing staff turnover 
should be both ensuring an increase in the 
efficiency of the organization as a whole, and the 
widespread development of its human resources 
potential in comparison with changes in the 
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external environment, as well as programs for the 
adaptation of accepted personnel. When regulating 
staff turnover, it is necessary to maintain certain 
proportions within various categories of personnel, 
striving to form a rational personnel structure of 
the organization. Society is able to turn the 
challenges caused by changes in the global labor 
market into opportunities that will strengthen the 
development of society. This requires appropriate 
government policies, national and global strategies 
aimed at increasing the number of jobs, ensuring 
decent wages, protecting the safety and rights of 
workers, ensuring equal opportunities for all, 
common prosperity and accelerated human 
development[10-11]. 
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DESIGNING FRACTAL BUILDINGS USING ITERATIVE FUNCTION SYSTEMS 
Golib Rashidovich Berdiev 
TUIT named after Muhammad al-Khwarizmi 
E-mail: golibberdiev@ gmail.com 

Abstract: This article presents an approach to rapid analytical geometry and computer graphics 
used to create building projects using fractal forms. The system is fully integrated into the graphics 
processing unit and the results can be viewed in real time. Because the buildings are depicted as remote 
areas, high-quality modeling and image display or 3D computer graphics can be used to effectively see 
the results. Using the visual complexity of a class of fractals known as iterative function systems (IFS), 
it is possible to geometrically model complex fractal structures reminiscent of ornamental architectural 
styles such as Gothic and Baroque, with simpler rules than grammatical methods. 

Keywords: Fractal, fractal geometry, design, building, architectural form, geometry, model, 
computer, modeling, IFS, generative systems. 

AnHotTalna: B WaHHoi cTaTbe mpescTaBIeH MOAXOA K ObICTpOM aHawMTM4eCcKOM TeoMeTpun u 
KOMIIbIOTepHOM rpadPuKe, HCMOL3YeMBIM JIA CO3AaHUA CTPOMTEJIbHBIX IIPOCKTOB C HCIOIb30BaHHeM 
(ppakTasIbHEIX (bopM. CucTeMa TIOJIHOCTBIO HHTerpupoBaHa B rpadu4eckuii MpoUeccop, H pe3syIbTAaTbI 
MOXKHO IIPOCMaTpHBaTb B PpexKHMe pealbHoro BpemeHu. IlockonbKy 32aHuA W300paxKaloTcA Kak 
OTWaICHHbIe =palOHbl, Wa 9pdeKTHBHOTO IIpocMOTpa pe3yJIbTaTOB MO%KHO UCTIIOJIb30BaTb 
BbICOKOKa4eCTBeHHOe MOeMpoBaHHe UM oTOOpaxeHHe U300paxKeHHii WIM TpexMepHy1o 
KOMIIbIOTepHy!0 rpaduky. Ucnoub3ya Bu3yasIbHyIO CJIO%KHOCTb Kylacca (PpakTasIOB, H3BCCTHBIX Kak 
CHCTeMbI WTepalMoHHbix dyHKuMit (IFS), MoxHO TeOMeTpHYeCKH MOJeNMPOBaTb CJIOXKHbIC 
(ppakTasIbHble CTPyKTyPpbI, HAMOMHHaIolMe OPHAMECHTAJIBHbIe APXHTCKTYPHbIle CTH, TaKMe KaK TOTHKa 
H OapOKKO, Cc OosIee IPOCTEIMH TpaBHsiaMu, 4eM rTpaMMaTH4ecKHe MeCTOJBI. 

Kurouespie copa: Ppaktall, (bpakTalIbHad TeOMeTPUA, IIpOeKTHpOBaHHe, 31aHHe, 
apxHTeKTypHaa (popMa, reOMeTPHA, MOJeJIb, KOMIIbIOTep, MOJeMpoBaHne, IFS, renepaTHBHBIe 
CHCTeMBI. 

Annotatsiya: Ushbu magolada fraktal shakllardan foydalanib bino loyihalarini yaratishda 
qo‘llaniluvchi tezkor analitik geometriya va kompyuter grafikasi yondashuvi taqdim etilgan. Tizim 
butunlay grafik ishlov berish birligida ishlaydi va natijalarni real vaqtda ko‘rish mumkin. Binolar 
masofaviy maydonlar sifatida tasvirlanganligi sababli, yugori sifatli modellashtirish va tasvirni 
ko‘rsatish yoki 3D kompyuter grafikasida nurni kuzatish uslubida natijalarini samarali ko‘rish mumkin. 
Iteratsion funksiya tizimlari (IFS) deb nomlanuvchi fraktallar sinfining vizual murakkabligidan 
foydalanib, grammatik usullarga qaraganda oddiyroq qoidalarga ega, Gotika va Barokko kabi bezakli 
arxitektura uslublarini eslatuvchi murakkab fraktal tuzilishli binolarni geometrik modellashtirish 
mumkin. 

Kalit so‘zlar: Fraktal, fraktal geometriya, dizayn, bino, me’moriy shakl, geometriya, model, 
kompyuter, modellashtirish, IFS, generativ tizimlar. 


I. KIRISH 

Ko‘pgina fraktal tasvirlar va sirtlar bir 
nechta masshtabda takrorlanadigan murakkab 
tuzilishlarlar bilan tavsiflanadi. Fraktal shakllarni 
qurish formulalari va iteratsion funksiya tizimlari 
(IFS) kabi usullardan ushbu tuzilishlarni yaratish 
va kashf qilish uchun foydalanish mumkin. Serpin 
salfetkasi va Menger gupkasi kabi tanish fraktallar 
me’morchilikda geometrik qoidalar yordamida 
osongina natija chigarish mumkin bo‘lgan 
tuzilmalarga ega. Menger gupkasi 1-rasmda 
ko‘rsatilgan xarakterli kubga o‘xshash ko‘rinishga 
ega. Gupkaning IFS konfiguratsiyasi nuqtalar 
to‘plamiga affin almashtirishlarini rekursiv 
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qo‘llashni talab giladi. Biroq, yaratish qoidalarini 
nozik tarzda o‘zgartirish turli xil murakkab 
shakllarni keltirib chiqarishi mumkin. Ushbu 
o‘zgartirilgan Menger gupkasining rekursiv tabiati 
qanday qilib bir qator tuzilishlarni_ keltirib 
chigarishi unchalik murakkab emas. 

Ko‘pgina 3D fraktallar uchun ma’lum bir 
nuqtadan sirtgacha bo‘lgan masofani taxmin qilish 
mumkin. Bu_ tezlashtirilgan nurlarni kuzatish 
algoritmlari va masofaviy hisob-kitoblarning 1zo- 
sirtini olish imkonini beradi. Ixtiyoriy tuzilmalarni 
modellashtirish uchun fraktallardan foydalanish 
qiyin teskari masalalarni hal qilishni talab qiladi: 
berilgan shaklga olib_ keladigan  iteratsion 
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jarayonni topish kabi Kollaj teoremasi bu teskari 
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shartlarini bildiradi va uni qurishga umumiy 


masala yechimi mavjudligining umumiy — yondashuvni tavsiflaydi [1]. 
| SSRRERNES | 
covevsreee Tye rae sxe zt 
s eat cs: : Mm: 
°F i = ; : r H 
ca tahcae seca 2M r 
, Ww *» * i aa | - * b>] . ~ r 
(a) (b) 
1-rasm. (a) Menger gupkasi va (b) IFS c = (0,93, 0,93, 0,33) bilan 
2D da_ bu fraktal tasvirni siqish murakkablik olinadi. Ushbu qurilishni 
algoritmlariga olib keldi, ammo 3D da umumiy modellashtirish usuli McGraw va_ Herring 


yechimlarni topish qiyin edi. 3D_ binolarni 
modellashtirishda —fraktallardan _—s foydalanish 
mazkur yondashuv tanlangan binoning shaklini 
IFS fraktal shakli bilan chegaralangan boshqa 
shaklga aylantirishdir. Ushbu tadgiqotda lokal 
simmetriya bilan davriy tasvirlash mod funksiyasi 
orgali ko‘rsatilgan. Olingan shaklIni nurlarni 
kuzatish yoki izo-sirtni olish natijasida hosil 
bo‘lgan uchburchak to‘rni rasterlash orqali ko‘rish 
mumkin. Bu yondashuv foydalanuvchiga bino 
parametrlarini tanlash va natijada paydo bo‘lgan 
strukturani darhol ko‘rish imkonini beradi. 
II. ASOSTY QISM 

Taqdim qilinayotgan ushbu modellashtirish 
usullari avtomatik yoki interaktiv algoritmlar 
orqali grafik tarkibni (masalan, to‘r yoki tekstura) 


yaratishga imkon beradi. Binolarni  yaratish 
usullarining ko‘lami shaharlar [2], alohida 
binolarning sohalari va _ binolarning — ichki 
sxemalarini qamrab oladi [3]. 

Bino yaratish bo‘yicha oldingi 
tadqiqotlarning ko‘pchiligi grammatikaga 


asoslangan yondashuvga aratilgan [4, 5]. 
Umumiy asos — bu iz shaklini binoning umumiy 
shaklini belgilaydigan hajmli massa modeliga 
chiqarish. Keyin mugqobil qoidalar to‘plami ushbu 
modelning ganday qilib qavatlarga bo‘linishini va 
har bir gavatning bino jabhasini yaratish uchun 
qanday bo‘linishini aniqlaydi. O‘zgartirish 
jarayoni g‘isht, deraza va eshiklar kabi oddiy 
asosiy elementlar bilan yakunlanadi. Bundan farqli 
o‘larog, ushbu usul jabhani ajratish uchun oddiy 
arifmetik tenglamadan foydalanadi va yakuniy 
asos sifatida hududlar yordamida vizual fraktal 
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tomonidan tasvirlangan shaklIni modellashtirish 
jarayoniga o‘xshash va bir nechta muhim farqlarga 
ega [6]. Ushbu magolada qurilish dizaynlarini 
yaratish uchun juda mos bo‘lgan fraktal IFSning 
o‘ziga xos_ sinfidan foydalanildi. Ko‘pgina 
binolarning davriy va nosimmetrik tuzilmalari, 
geometrik doiralarning kombinatsiyasi sifatida 
ifodalanishi mumkin bo‘lgan oddiy chegaralovchi 
hajmlar bilan bir qatorda, fraktallarni sirtlarga 
solish jarayonini soddalashtiradi. Bundan farqli 
o‘larog, McGraw va Herring foydalanuvchidan 
individual cho‘qqilarni joylashtirish orgali fraktal 
sohadan to‘rga_ spline-asosidagi __ burilishni 
interaktiv ravishda aniqlashni talab  qiladi. 
Iteratsion funksiyalar tizimi — kirish nuqtalari 
to‘plamini olish va ularga affin transformatsiyani 
takroriy qo‘llash orgqali nuqtalar to‘plamidan 
fraktallarni hosil qilishdan iborat [7]. IFS ning 
kompyuter grafikasidagi dastlabki qo‘llanilishi 
shuni ko‘rsatadiki, nisbatan kichik o‘zgarishlar 
to‘plami barglar va paporotniklar kabi tabiiy 
ob’yektlarga yaqinlashishi, shuningdek, Kantor 
to‘plami va Serpin  salfetkasi kabi klassik 
fraktallarni ko‘paytirishi mumkin [8]. 

l-algoritmida tasvirlangan IFS fraktal Knighty 
tomonidan 3D fraktal Serpin tetraedri va Menger 
gupkasi uchun masofani  baholashni ishlab 
chiqishda go‘llanilgan [9]. Jarayonlarni yig‘indi 
(5-10-qatorlar), sikl (3, 11-qatorlar) va x. Ye, Zc 
(12-14-qatorlar) tomonidan berilgan markaziy 
nuqta atrofida bir xil masshtablash 
operatsiyalarining takrorlanuvchi ketma-ketligi 
sifatida ko‘rish mumkin. Bu algoritm x-=y-=z-=1, 
s=3 va Ri=R2=/ uchun Menger gupkasini hosil 


icpev__| 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 


qiladi. Boshqa parametr qiymatlari uchun 
parametr qiymatiga qarab organik va sintetik 
shakllarning boy xususiyatlar to‘plami paydo 
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bo‘ladi. 2-rasmda ko‘rinib turibdiki, sirt styrak 
bo‘lib goladi va s>3 bo‘lganda uziladi. 


2-rasm. IFS (a) s = 3.5, (b) Ri = Ry(z/25), (c) Ri = Ry(z/4) va (d) R2 = Ry(z/8) 


R, uchun, kichik burilish burchaklarida, sirt 
kamroq muntazam bo‘ladi va eski 
parchalanadigan  tuzilishga o‘xshaydi. R2 
matritsasi to‘g‘ri chiziqli tuzilmani ko‘pburchak 
va yulduzga o‘xshash xususiyatlarga ega bo‘lgan 


strukturaga o‘zgartirishi mumkin. Ko‘pgina 
fraktal tizimlarda  bo‘lgani_ kabi, — shakl 
chegaralarini tushunishning yaxshi usuli_ - 


parametr maydonini sinab ko‘rish va o‘rganishdir. 
Bunga tezkor grafik protsessor va parametrlarni 
aniqlashga ruxsat beruvchi foydalanuvchi 
interfeys yordam beradi. Hart va_boshqalar 
nurlarni kuzatishni tezlashtirish uchun_fraktal 
sirtga masofa chegaralarini belgilash g‘oyasini 
kiritdi [10]. Sirtgacha bo‘lgan masofa kamida d 
ekanligini bilgan holda, nurning sirt bilan 
kesishish joyini iteratsion ravishda qidirganda, d 
masofasiga nurni xavfsiz kuzatib borish mumkin. 
d qandaydir chegaradan pastga tushganda 
to‘xtaydi. Ushbu modellashtirish uslubdan 
foydalangan holda real vaqt rejimida tasvirni 
ko‘rsatish jarayoni Inigo Quilez tomonidan taqdim 
etilgan [11]. 

1-Algoritm. (x, y, z) nuqtadan IFS fraktaliga 
bo‘lgan masofani taxminiy hisoblash algoritmi. 
Masshtab markazi parametrlari x, yo Ze va 
masshtab omili s skalyar giymatlar, Ri, R2 esa 
aylanish matritsalaridir. Tajribalarimizda biz 
maksimal takrorlash M=6 va b=1,5_ shartli 
chegaradan foydalanamiz. 

function dirs (x, y, Z% Xe Yor Ze S) 

for i=0toM do 

Ixyzf=Rilxyz 

x= |x, y =|y), z= Id] 

if x — y < 0 then swap(x,y) 

end if 

if x — z < 0 then swap(x,z) 


iE 
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end if 

if y — z < 0 then swap(y,z) 

end if 

[xy z]" = Rofxy z]" 

X=S(X-Xe) + Xe, V = S(V — Ve) + Ve, Z = SZ 

if z < z-(s — 1)/2 then z = z — z,(s — 1) 

end if 

paar by ae 

if > b then break 

end if 

end for 

return (7? — 2)s! 

end function 

Shuningdek, masofa funksiyasi ifodasi, 
shakllar ustida konstruktiv qattiq geometriya 
(KQG) operatsiyalarini oson bajarishga imkon 
beradi. 
Il. METODLAR 

Bino- yaratish tizimimiz real vagqtda 
raycasting rendereriga birlashtirilgan va binolar 
masofa funksiyasi sifatida hajm bilan ifodalanadi. 
Nur glsl fragment shaderida binoni_ kesib 
o‘tguncha kuzatiladi, keyin yorug‘lik hisoblab 
chigiladi. Lohiha qurilish modellari oddiy 
shakllardan, masalan, 3D qutilaridan qilingan. 
Asosiy quti masofa funksiyasiga ega 

max(|x| - hs |y| - Ay, |Z] -h2) (1) 

bu yerda x, y, z nuqtaning koordinatalari, /,, 
hy, hz esa x, y, z o‘qlari bo‘ylab qutining yarim 
kengliklari. Biz foydalanuvchilarga qutilarda 
konstruktiv qattiq geometriya (KQG) 
operatsiyalaridan yaratilgan bir nechta qurilish 
modellarint tanlash imkoniyatini —beramiz. 
Birlashma (U) va kesishish (M) amallari formula 
bilan berilgan. 


U(A, B) = min(da, dp) (2) 
M(A, B) = max(da, da), (3) 
«) a 
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Bu yerda A, B - shakllar va da, dg - A va B gacha 
bo‘lgan masofalar. Taklif qilinayotgan tizimda 
ishlatiladigan ommaviy modellar ichki va tashqi 
qobiqdan iborat. Tashqi qobiq binoning eng tashqi 
qismidir. Keyinchalik IFS fraktalining cheksiz 
plitkalarini aniqlagangach, bu tashqi qobiq bilan 


(b) 
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kesishishni hisoblash binoni cheklangan soha 
bilan chegaralaydi. Ichki qobiq derazalar va tashqi 
devorlarni ifodalaydi. Fraktal va ichki qobiqning 
birlashishini hisoblash foydalanuvchiga 
fraktalning ichki gismini ko‘rishiga to‘sqinlik 
qiladi (3-rasm). 


t 
Wy 


4 
\U va 


(Strssaroni 


iii tw 


1 "ewcermmecemmeccmmencemecnen” 
' Ee 

So he: Ur 
t 


(c) (d) 


3-rasm: IFS detali (a), loyiha modeli tashqi qobig‘i (b), IFS va tashqi qobiqning 
kesishishi N(1F'S, Tashqi) (c), oldingi natijaning ichki qobiq bilan birlashishi 
UUchki, N(IFS, Tashqi) )) (d) 


Bino yaratish texnologiyasi 1-algoritmda 
tasvirlangan IFS tizimining masofa_ va 
koordinatalarini o‘zgartirishga asoslangan. Agar 
fraktal sirtgacha bo‘lgan masofa djrs(x, y, 2) 
sifatida berilgan bo‘lsa, u holda simulyatsiya 
qilingan binogacha bo‘lgan masofa g(dirs(fi(x, z), 
hoy), Aa(x, z)))ga teng, bu yerda y - strukturaning 
vertikal o‘qi. Masofaga konvertatsiya qilish g() 
arxitektura ommaviy modelini belgilaydigan bir 
qator konstruktiv qattiq geometriya (KQG) 
operatsiyalaridir. fi(x, z), fo(y) va fa(x, Zz) 


0.8 


Fraktal Y-koordinata 


-1 08 O06 04 02 


funkstyalari koordinatali o‘zgarishlar bo‘lib, ular 
IFS maydonlarini bino yuzasiga moslashtiradi. 

Vertikal koordinata o‘zgarishi bilan berilgan 

Ja(y) = sy mod (y - yo, h)/h (4) 

bu yerda mod _ operatsiyasi binoning 
qavatlari yoki  sathlarini yaratuvchi  fraktal 
qismining davriy takrorlanishiga olib keladi. yo, h 
parametrlari IFSda vertikal plitani belgilaydi va sy 
plitaning binoga gqanday qilib_ ko‘rsatilishini 
belgilaydi. 4-rasmda sy=1, yo=0, h=1/3 bo‘lgan 6 
qavatli bino uchun f2(y)ning grafigi ko‘rsatilgan. 


0 0.2 04 0.6 0.8 1 


Binoning Y-koordinatasi 
4-rasm. Y-koordinatalarini ko‘rsatish funksiyasi f>(y) 


Har bir darajadagi binoning sohasi ham 
davriydir, lekin simmetriya va _  hududlarni 
takrorlash imkonini berishi kerak. Bu imkoniyatlar 
2-algoritmida keltirilgan mod-funksiyalardan 
foydalangan holda murakkabroq  funksiya 
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tomonidan amalga oshiriladi. Simmetriya 5- 
rasmdagi_ fraktal koordinatalar — grafigidagi 
uchburchak to‘lqinlarning ko‘rinishida 4-rasmdagi 
arra tishli to‘lqinlar bilan ifodalangan nosimmetrik 
takrorlanishdan farqli o‘laroq yaqqol ko‘rinadi. 
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0 0.2 0.4 


Binoning X-koordinatasi 


5-rasm: Bino koordinatalaridan hisoblangan fraktal koordinatalar (yuqori) va fasad 
identifikatorlari (pastki). 


2-Algoritm. Binoning o‘zgartirilgan 
koordinatalarini hisoblash algoritmi, x=fi(x, 2), 
z=f3(x, y) va fasad identifikatorlari id, id:. 
O‘zgartirilayotgan koordinatalar x, z; Wy Wz - 
binoning x va z yuzlarida naqshning takrorlanish 
davri, va rs=("x1, x2, 1x3) X-Sirtlarini qurishda 
naqsh_ichidagi_kenglik _identifikatorlarini 
tekshiradi, rz ham xuddi shunday ishlaydi. 

function f,-(x, Z, Wx, Wz Ix, Vz) 

xf =|2 mod (x, wx)/wx — 1/2| 

zp = [2 mod (z wz)/w- — 1/2| 

id; = 0, id; = 0 

for i= 1 to3 do 

xp = |x — Feil — Pei 

Spe Tel Fa 

if x; > O then id, = id, + 1 

end if 

if z > O then id, = id, + 1 

end if 
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x= |xr|, 2 = lel 

end for 

return x7 zp id, id: 

end function 

Tizim tomonidan qo‘llab-quvvatlanadigan x, 
z koordinatalarining ixtiyoriy o‘zgarishi egri bino 
shaklini yaratish uchun qutb koordinatalariga 
aylantirishdir. Silindrsimon va qavsli tuzilmalarni 
yaratadigan transformatsiya quyidagicha 

x' = so(arctan(z, x) + co) (5) 

zi'=s,(J/x2+(@—2Z9)? + cy), (6) 

bu yerda cg - burilish burchagi, sg yoyning 
binoga qanchalik ta’sir qilishini aniqlaydi va c,, s; 
binoning ichki va tashqi radiuslarini boshqaradi. 


Egri chiziqli bino modeli va _ fasad 
identifikatorlariga misollar 6-rasmda 
ko‘rsatilgan. 

() a 
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(b) 


6-rasm. rx = rz = (0,25, 0,125, 0,4) uchun (a) to‘g‘ri va (b) egri massa modellari bo‘yicha 
rangli bino sohasi identifikatorlari va qavatlari 


xf, zp -  koordinatalari binoning fasad 
identifikatori asosida qo‘shimcha masshtablanadi 
va bir holatdan ikkinchi holatga o‘tkaziladi, 
so‘ngra IFS ga masofa funksiyasi baholanadi. 
Ushbu identifikatorga bog‘liq transformatsiyalar 
IFS fraktalining boshga mintagasidan tanlab, har 
bir fasad hududiga boshqa ko‘rinishga ega bo‘lish 
imkonini beradi. 

Nihoyat, fraktalgacha bo‘lgan masofa KQG 
operatsiyalari yordamida amalga oshiriladi. Bino 
loyihasi modeli ichki va tashqi qobiqlar bilan 
ifodalansin va bu gobiqlarga bo‘lgan masofa mos 
ravishda dj, d; sifatida berilsin. Keyin g(dirs, di, 
d:)= min(d;, max(d;, dirs)). Barcha modellashtirish 
jarayonining qisqacha tavsifi quyida keltirilgan. 

1. Ichki va tashqi qobiqlardan bino loyihasi 
modeligacha bo‘lgan di, d; masofalarini hisoblash. 

2. Agar zarur bo‘lsa, nur koordinatalarini (x, 
y, z) qutb koordinatalariga aylantirish. 

3. xp = filx, 2), vp = foly) va zy = f3(x, z) fasad 
identifikatorlarini hisoblash. 

4. Fasadga_ bog‘liq transformatsiya va 
masshtab xy=S,x¢+hs, 7=Sz2Zp+t, bajarish 

5. dirs ni (xp yg Zz) IFS masofasini hisoblang. 

6. g(dirs, di, dt) loyiha modelini yaratish bilan 
KQG operatsiyalarini bajarish. 

IV. NATIJALAR 

Bizning IFS yaratish tizimi C++ va OpenGL 
tillarida 3,4 gigagertsli Intel Core i7-3770 
protsessor va 8 GB operativ xotira, 640 shader 
yadroli Nvidia GeForce GTX 750 Ti va 2 GB 
GDDRS ajratilgan video operativ xotiraga ega 
Dell Optiplex ish stantsiyasida joriy gilingan. 
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Bino ko‘rinishini belgilaydigan parametrlar 
to‘plami va tizimimiz tomonidan ishlatiladigan 
qiymatlar quyida keltirilgan: 

- Ro‘yxatdan loyiha modelni tanlang (3 ta 
variant). 

- Egri chiziqli koordinatalarni yoqish/o‘chirish. 

e Agar yoqgilgan bo‘lsa, s¢, ca, s;, cr ni tanlash. 

- Fasad bo‘linishi uchun wy, wz, ry rz ni tanlash. 

e xvaz yuzlarini bir xil giladigan wy = wz va ry = 
rz ni qo‘yib, soddalashtirish. 

- Fasadni o‘zgartirish uchun har bir identifikator 
uchun (sx, ty, Sz t,) ni tanlash. 

e Biz sx=s-=ajid+a2, tr=t-=biid+b2 m qabul 
qilish orgali soddalashtiramiz. 

- KIFS parametrlarini tanlang (X<, ye, Zc, s, Ri, R2). 

e s=3, Ri =, Ro = RO) giymatlarni kiritamiz. 

Natijada to‘g‘ri chiziqli binoni belgilash 
uchun 13 ta parametr, egri chiziqli bino uchun esa 
yana 4 ta parametr olinadi. 

IFS To‘g‘ri chiziqli va egri koordinatalarda 
hosil qilingan binolar 7,8,9-rasmlarda 
ko‘rsatilgan. Natijalar 640 x 640 o‘lchamli ko‘rish 
oynasida har bir kvadrat uchun 24 ms dan 133 ms 
gacha (taxminan 8 dan 42 fps) hosil qilindi va 
ko‘rsatildi. 

Biz taqdim etgan algoritmda bir nechta 
cheklovlar mavjud. Tomlar va boshga elementlar 
avtomatik ravishda qayta  ishlanmaydi. 
Harakatdagi  bloklar jismonan —imkonsiz 
tuzilmalarni yaratishga imkon beradi. Birogq, 
ushbu tizim boshga qavatlar shakliga mos 
kelmaydigan, lekin ko‘proq  foydalanuvchi 
kiritishni talab qiladigan birinchi qavatlar kabi 
keng tarqalgan qurilish uslublarini boshqarish 
uchun kengaytirilishi mumkin. 
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7-rasm. To‘g‘ri chiziqli (chapda) va egri chiziqli (markazda, o‘ngda) IFS binolari 


8-rasm. Loyuha modelining T shaklidagi (chap, o‘ng) va H shaklidagi konturlari bo‘lgan 
IFS binolari 


9-rasm: IFSni qurishning qo‘shimcha natijalari 


V. XULOSA 

Ushbu magolada takrorlangan funktsional 
tizimlar (IFS) tomonidan yaratilgan bezakli 
me'moriy naqshlarni go‘llash orqali murakkab 
binolarni protsessual ravishda yaratish usuli 
keltirildi. Dizaynerlarga qulaylik uchun davriy 
naqshlar va simmetriyani belgilash hamda 
boshgarish imkonini beruvchi sohani o‘zgartirish 
usuli ishlab chigildi. Ushbu tizim GPUda hosil 
bo‘lgan tuzilmalarni to‘liq interaktiv tarzda 
yaratishi va raycast qilisht mumkin. Usullar 


fragment shader kodining bir necha yuz satrlarida 
amalga oshirilisht mumkin. Dastlabki natijalar 
shuni ko‘rsatadiki, bu usul ishonchli binolarni 
samarali yaratishi mumkin. Kelgusi ishlar 
binolarni yaratishni qo‘llab-quvvatlash uchun 
qo‘shimcha vositalar; kirish va tomlar kabi 
nostandart elementlarni  qo‘llab-quvvatlashni 
yaxshilash; tizimdan foydalanish qulayligini 
baholash uchun foydalanuvchi tadqiqoti va 
interfeyslarni ishlab chigishni 0‘z ichiga oladi. 
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PEAJI BAKT PEXKUMHYJIA BAJEOTACBHPAAIDH OBEKTJIAPHH AHHK IAL BA 
AXKPATHIL YCYJLIAPHHH TA BUK KAI (TACTYPHH MAXKMYACHHH HIJAB 
OMKNI) 
Ymxup Paxmamyanaeeuu Xamoamoe!, Cupoxcuddun Tancueeuu Xanuoe 
ie Myxamnoay asl-Xopa3muii Homuyarn TATY 
E-mail: kh.surajiddin @ gmail.com 

AnHoTayHaA. YuOy MakoslayqaH TacBuplap, BHyeoTacBUp xaMjJja peasl BaKT Muna KaMepayaH 
HHCOHNapHU aKpaTH Ba yiapHHHT XMcoOuHU 1opuTuM OYiiuua onMO OopuraH WIMM TaqKAKTIIAap 
HaTwKacH KeITupusraH. byHya OupuH4H HaBOaTZa OObeKTNApU axkKpaTHIIHMHT Tondasapura Tapud 
Oepuigu. TacBuplnapyaH OObeKTIapHu axKpaTHUIya opKa Pou ouMO Talmam OViw4a Moe TakMd 
oTHIraH. TacBupslapyarn OpTHkKya WIOBKyH (xajlakHTuapHH) OatTapad sTHLI ycymapu KesITHpHraH. 
Jlactypuii TabMuHOTHH vIaO “uKHoIga Python yacrypnam Tumugaru OpenCV, tensorfow 
KyTYOXOHaCHHMHT MMKOHUMATIApHAAaH (olijqananuO TacBupslap, BUAeoTacBUp Ba peall BaKT H4na 
KaMepajiaH HHCOH OOBeKTIAPHU AHUKalll XAMa XHCOOMHH IOPUTUL %KapaéHu amasira OWMpMTraH. 

Kanum_ cy3nmap: o0bext, Tacsup, Gauss taxcumotu, BackgroundSubtractorMOG, 
BackgroundSubtractorMOG2, BackgroundSubtractorGMG, BackgroundSubtractorKNN, Megan, 
(pusitp. 

AnHoTauHaA: B aHHOl cTaTbe MpeCTaBJIeHbl pe3yJIbTaTbl Hay4HbIX UCceqOBaHHH 10 
yw300paxKeHHAM, Beco a TakKxKe OTeIeHHA JOeH OT KaMepbI B PeasIbHOM BpeMeHH H Ux yuerTa. IIpu 
93TOM B IlepBy!0 OY4epe yb IpeAcTaBAeTCA HHMPOpMallHA 00 pa3yesIeHHe OObEKTOB M0 KaTeropuaM . bara 
TIpeqWoxKeHa MOJeb WIA B3ATHA (OHA IPH OTAeNeHHH OOBeKTOB OT H300paxeHuii. IIpuBezeHsi 
cmocoObl ycTpaHeHHa M3sIMIHHX WyMOB (10Mex) Ha w300paxeHuax. IIporpamMmMHoe oGecrieyeHue 
pa3paOoTaHo c HcHOub30BaHHem OpenCV Ha a3bIke porpamMupoBaHua Python, ucrob30BaHO 
BO3MO2%KHOCTH OnOHMOTeKH tensorfow 14 H300paxeHHH, BUCO HM OOHapyxKeHHA HM y4eTa YeIOBe4YeCKHX 
OOBEKTOB B PeaJIbHOM BPeMeHH C KaMeppl. 

Kuoyveeoe cioea: o0bexKT, “300paxeHHi, pactipeyemeHue Taycca, BackgroundSubtractorMOG, 
BackgroundSubtractorMOG2, BackgroundSubtractorGMG, BackgroundSubtractorKNN, Meyuan, 
(pusitp. 

Annotation: This article presents the results of scientific research on images, videos, as well as the 
separation of people from the camera in real time and their accounting. In this case, first of all, 
information is provided on the division of objects into categories. A model has been proposed for taking 
the background when separating objects from images. Methods for eliminating excessive noise 
(interference) in images are given. The software was developed using OpenCV in the Python 
programming language, using the capabilities of the tensorfow library for images, videos and real-time 
detection and accounting of human objects from the camera. 

Keywords: object, image, Gaussian distribution, BackgroundSubtractorMOG, 
BackgroundSubtractorMOG2, BackgroundSubtractorGMG, BackgroundSubtractorKNN, median, filter 
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Cynru finuanapya fyHé OYin4a Buyeo 
Ky3aTyB TH3HMJlapuwarn TaKHKOTIap TacBup 


(OHHHH MOjeWIaWITHpH,  xapakaTiaHyBuu 
oObekTIapHu TacHudal Ba Ky3THL 
MyaMMOJIapHHH = XaI._—ss«éOTMMTa = KapaTuiraH. 


XapakaTuaHyBun OObeKT (OHHH MMKcewiapu 
OerrMiall opKaId XapakaTuIaHyBuH OOBeKTHU 
Ky3aTHI Ba TacHHplalll MyMKHH OYagu. Buyeo 
Ky3aTyB TH3HMsIapHya XapakaTIaHyBuHu 
oObekTap cudaTuyga acocaH mMéqanap Ba 
aBTOTpaHCcHopT BOocuTalap Ky3aTHIaqu. Ky3aTyB 
KaMepaslapHHUHY %KOMallyBH OOBeKT Ky3aTHII 
XyWMHU Oenrusawra Tapcup Kuaqu. Ky3atyB 
KaMepajlapHHHHT KYpHI xydyQu (TeKuCIMIN) 
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opacuyaru OypyakHH xucobra onaquraH Oysicak, 
Oy Oypyakiap ofaTqa ropw30HTan OYynranya 
0 rpagyc éku BepTuka OYnranya 90 rpayyc TeHr 
oynagu. Unmuit Tagkukoqap TaBcupyaru 
OObeKTHHHT YOpH30HTal é6KH BepTHKal 
*olallyBura KapaO oObeKT MHHTakacHHH 
Ky3aTHII Ba KOHTypslapHu Oeurumant Kaodnu 
ycylapHuHr aBd3alyiMKiapH ucOorTmaHraH. 
Taqknkoyunsiap TOMOHWAaH TakiIMd 9THWITaH 
ycylap Ky3aTHII OMMJWIapHHH = xHcoOaliHH 
eHrusalitupaqHw Ba OyHya acocHii MyaMMo 
XapakaTilaHaéTraH oOObeKTIapH Oup-OupHHH 
TycHO Kyun éku KYy3FaIMac OObeKTIAapHu 
COACH KOIMO KeTHIIM MYMKHH. 


icpev__| 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 


XO3Hprv KyHa %*KaMoaT 2%*KOWapHya, caBO 
MapkKa3ylapH, Maxawia xyyqlapuga, Maxkta0, 
MTHeH, Kac0-xyHap MakTaOslap Ba 
aBTOMarHcTpaiap Wywiapyqard XapakaTlapHu 
BUeOKy3aTyB  BOCHTaapH Ba  acTypuit 
TabMHHOTIapH =6ulaO )©=— aMKuiraH. Yumoy 
xyAyalapya HOpMas! PaowMATHH Ha3zo0paT KHIM 
yuyH mMéqaiap Ba Tpaciopr BOcHTaapHu 
Ky3aTHI +=6BHeCOKy3aTyB TH3MMJIapqaH KeHr 
dotiqananunanu. by xomatiapia Ky3aTHl 
TeXHHkKaslap TYpTAa Tondara aKupaTusayu. 

- OObekT xapakaTiaHaéiraH xyayqHU 
Ky3aTHI acocnya. 

- XapakaTiaHyBuH oObBeKTHHHT 
KOHTypura acocoH Ky3aTHIl. 

- XapakaTiaHyBun OObeKTHMHT Waksura 
acocaH Ky3aTHII. 

- OObekT xXapakaTugarM xycycuaTapura 
acoculaHraH XoJIa Ky3aTHI. 

O6vexm  xXapakamaavHaémeaH — xydyoHU 
kyzamuu acocuoa. by ycy UKKU YORI (azo a 
XapakaTaHyBuH OOBeKTIAapHHHT TerHulwin 
KOMIOHeHTIapH y4yH xycoOmaHraH OYymH0 
KOHTyp 6k YerapaylOB4 KYTHHU Oenrnsaliqu Ba 
Ky3aTHO0 =: Oopagw. + YuIOy ycynga TacBup 
MMKceapHHWHT KMMMaTH, paHru, Waki KaOnu 
xycycuatiapura acocaH xucoOjaliiapHu amasira 
ommpaqH. YcyHuHr adsanmmru wyHaKnit, 
TacBupya XapakaTIaHyBuHu oObekTIap 
aHHKlaliyja BakKT YyHYMfoplura AXIWM JIeKHH 
oObeKTIapH COHM KaM OYsIraH xXOslaTMayqarnna 
axXiwH HaTwKa Oepaqw. YHHHr KaMUunWsIMKn 
oOBeKTHHHT COACHHU xamMMa KyuOM0 
roOopumuyzNp. byHu Oaprapad stu y4yH OOBeKT 
cosapHaH axKpaTHUI MoOjewiapH Mua. 
Macasian TacBupAaru Heya OOBeKTIApHU OOKTAa 
omHO ky3aTHIya 9HT KYM Potiaananuira Kaman 
(buntpnapu épyamuya mMuéyanap mapamMerpsapu 
aHHKlall yayH WMIaTHIayM. 

Xapakammanyeuu oObexmHuHe qcbaon 
KONMypuea acocox Kyzamuu. byHya TacBupyarn 
XapakTaHyBuH oObeKTIAapHUAT KOHTypu 
WMHaMUK paBiilifja sxaKrMuaHHO §6OopraHuIMrM 
caOaOuIM yHU Kupasap cudatTu udoganaigan. Yoyn 
XapakaTaHyBuH OObBeKTMAapHHHHT Yerapacnyzaru 
orpu 4M3HKJlapra TasHagn. Macayan, nHéqanapHu 
Ky3aTHIfa MHCOHHHT COOL KHMCHHH KOHTYpHHU 
TaHlall OpKaIw Ky3aTHUI caMapasmM HaTWwKa 
Oepamu. Yumudy ycyngqaH oligananraH xosya 
XapakaTaHyBYH OOBeCKTIAapH aAHVKIOBYH Ba 
Ky3aTHI TH3HMIapHHHHT BaKT yYHYMAOpsIMrMHu 
OlWMpHlIw MYMKHH, aMMO ycyJI KaMuHIMru 


(paon 
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ky3aTwaéiraH = XytyaarH = OO eK TIapHHHT 
yctMa-ycT éku Oup-Oupura émuuraH xosatiapya 
XapakaTIaHHO KeJIMIIM OObeKTHH aHHKaliya 
xaTOIMKap MaBxKy Oynaqu. by xonatiapyarn 
oObeKTIAapHH = =©Ky3aTHUI §=©69y4yH = CTOXaCTHK 
QITOpHTMIapHU WWWATHI TaBCHA ITHIATM. 

Y  paxr yruut OunanH oObeKTHHHT 
*onIaWMMH «=8Ba Waki y4yH MHaMuK 
MOJ{eJIapHUHT IXTHMOJUINK TAKCHMOTHHH TapFud 
KHIM Ba YpraHull OpKaiu PakTOpIIM TaHOBIAap 
OusaH OnpnamTupaqu. by kKucMaH THKHIMO 
KoraH OObeKTIIap KOHTYpHH Kky3aTHUIyarn 
KaMaWIMKIapHu Oup MyH4Ya AXxWMIaiyu, JIeKMH 
XHcoOsalll MypakkaOslaayn. 

Xapakamianyeuwu = oOvekmHUuH2e  wakiluea 
acocaH Kyzsamuw. byyHya  xXapakaTsiaHyBun 
OOBeKTHHHT Ky3aTHWIa ya YIMOBIN MOeIIAap 
acocuya aMajra owMpuiaqu.ymOy ycyl 
XapakTIaHyBuYH OOBeCKTHHHT y4 YJI4OBIN 
TeOMeTPHK TMapaMetpiapuHH Oesaiiqu. by ycya 
épyamMuya oObeKTIapHH coscCH kKy3aTHI 
MYyaMMOCH XaJI STHUI MYMKHH, JIeCKHH 2%Kya KY 
BaKT capdyianaqu. Y dakaT 03 COHN 
XapaKkaTIaByH4H OObeKTIAapHH Ky3aTHUI yuyu 
FOKOPH aHHKIMKHH TabMHHIalid MYMKHH. 
Macasan, [6] ya YruoBmH MoseapHu TaqOuK 
STHIN «=OpKasiw KMCMaH OOBeKTIAapHH cos”CcH3 
Ky3aTHI MyaMMaoylap Xall KWJIMHT aH. 

O6vexm xapakamudaeu xycycuamsapuea 
acoclaHeaH xolda Kyzamuw. XycycuatTmapra 
acocjlaHraH Ky3aTyB, XapakaTuIaHyBuu 
oOBKyTIapHHHr = YyMyMHi xycycuaTlapHHu 
Oemrnsal xaMya OeruianraH xycycuaTIapHu 
Ky3aTHI opkKasIM aMaslara owupusagu. Mucon 
yuyH, mMéqatapHunr Oyu, KYI Ba oé€K 
XapakaTlap, aBTOMOOMWIapHHHT OypyaklapHu 
XYCYCHAT CH*aTu TaHall MyMKHH. YuIoy ycyya 
TacBupyaru OOBeKTIApHHHT ycTMa-ycT éKu Oup- 
Oupra émMuran xouya O¥sica xaM, ky3aTHIaéTran 
OOBeKTHHHT xycycuaATNapHuHT Oup KHCMU 
KypHHHO Typaqu, WyHWHr 9Ba3Hra XaM 
TacBupyaru oObeKTHHHr COACHHU onmn6 
MyaMMOCHHH Oaptapad 9STHOT MyMKHH. Ky3aTuut 
w*KapaéHuya Oup XH oObeKTTa Mernuvin 
xycycHaTlapHu Kanai (dbapKyiall MYyMKHH 
oynaqu. byHu xonaTiapHu Oaptrapad sTHWI yayH 
oObeKT xXyCycuaATNapH KilacTeplalul TakmMd 
oTuraH. by Oopaga »#yga Ky wsMnit 
Y3aHHMiiap omH0 OopwraH. 

lOxopuya = KeIWUpuiraw 
én yalryBilap aH Talikapu 
aKapuTHot Ba  Ky3aTHIl 


acocHi TYyptTa 
oObekTIapHUu 
oyinya Oornika 
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éHyallyBiap xaM MaBxy[7]. Yuap Beiisser- 
ayIMaLuTH pul Ba Heripou TapMOFrH jan 
cboliqananran xoufa xytyiapya xapakaTiaHy4u 
TpacilopT BOCHTaapu TaH OJIMI Ky3aTHUI y4yH 
dbotiyananMaMn. XapakaTuaHyBuHn 
oObeKTIApHUHT cosapH omMO Tawa OVinua 
AHTM 6HalWlyBHH TakIMd® sTHUITrAaH[8]. 

Takim@ oTuaétraH éHyallyB TacBupyzaru 
XapakaTIaHyBYH OOBeCKTHH OObBeKTHH (oHaH 
axKpaTHO OJIML Ba YHV Ky3aTHI. 

Taceup qgonudan o6vekmnu asepamuu. 
TacBupfaru = XapakaTiaHyBuH oObeKTIAapHH 
KY3aTHIUHH OOMMal aH OJ, XapakaTIaHyBun 
oObeKTHHHr (oH_aH axKpaTHO oO; Kepak 
oynagqu. byafaH TacBupyaru oObekTapHu 
CerMeHTy1all yuyH (ou aliupMacn aH 
dotizananunanu. Tacsupyarn xap Oup dou 
MMKCed Gauss TaKCHMOTHTa acocaH 
MoyeuawTupwran (1.1). 

S(x-) = Dh Dit n( xe; Hie, Dit) 
a | 


XK, 


(1.1) 


Bacio keTMa- 
xen 


Onmixk oxwcrap 


1-pacm TacBup dou oO Talal Moye 

TOxopuyza KkellrupuyraH Moyen acocuya 
TacBUuparu XapakaTIaHyBUW OObCKTHH aHMKIIalll 
Ba Ky3aTHI y4yH opkKa (oH osmO Talal 
épaamuya OObeCKTHHHT HMKOOHHU spaTusiaqu. 
Kup yayH TacBup éku BHyeOTacBup KeTMa- 
KeTIMIN TaHa0 onMHagaN. CyHrpa TacBupsapHHu 
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Oy 9pla x, Y3rapyB4u WuKcemapHu Ba t 
oyica BaKTHH udoxanaiiqu. DopmMynagaru T- 
TAaKCHMOTJIap COHH, O4aT TAaKCHMOTIIAap COHH 3 Ba 
5 opaiMFuga TaHlaHayH. w;, t-BakT OpasMPruyarn 
i GaussHWHr TaKCHMOTHHMHT TaXMVMHHi OFHUI 
HYKTACH. fj, t-BaKT OpaMFuyaru i GaussHHHr 
yprauya KuiMaTH.));; t-Bakr opaMruyjarMm i 
GaussHHHr KOBapHallua MatTpuuMacu. Xap Oup 
AHTM MHKces KHMMaTH XxX; MOC KeJITyH4a MaBxKyI 
T-TaKcMMoTHra HucOaTaH TeKWIMpHaqu. Kyiuya 
KeJITHpWiraH MOje acocuya TacBupyaru 
XapakaTaHyBuH OObeKTHH QoHyaH axKpaTHO 
OJIMI ~MYMKHH. Gauss TakcuMoTH acocuyal[7] 
TacBHupyaru opKa (oH OHO TallawiHHHT TYpT 
XH ayIropuMTs1apu MaBxKYy JI: 
BackgroundSubtractorMOG, 
BackgroundSubtractorMOG2, 
BackgroundSubtractorGMG, 
BackgroundSubtractorK NN uoopart. 


dboliqananu6 TacBupHHHT cudaTu AXWMIanayH. 
Tacsupyzaru oObeKTIapHH|[2,3,6] anual yayH 
CerMeHTJIall Ba WOBKYHaH TO3alall »%KapaéHu 
aMallar owMpwiaqu. Kyiugaru tacBupsapya 
XapakaTJIaHyBun oObeKTHHHT (bouyaH 
a@KpaTWiraHi KYpHUI MyMKHH(2-pacm). 


2-pacM TacBUpHHHT opKa (OHH OHO 
Talljlalll Ba OOBEKTHHHT HUKOOMHH (MackaHH) 


nactia6kv Kaiira uuwios Sepumm ycynmapuzan apart 
1.1-2xanBan 
oun onn6 Talia aropuTMJap COMMITHpMa HaTWKACH 
Kupau 
MOG MOG2 GMG KNN 
TacBupslapu 
Tacsup | 98% 92% 89% 91% 
Tacpup 2 96% 94% 90% 93% 
Tacsup 3 95% 92% 87% 88% 
Tacsup 4 97% 93% 92% 91% 


TacBupfaru oOObeKTHH aHuKIaliya opKa 
(OHM OJMIUI Talal Macayacu Xasl KWJIMI Onan 
FOKOpH HaTwKa spuuMd OynMaiogn. Unmuit 


Y3laHHiapHu HaTaxkacnyja Ky3aTyB 
KaMepaylapu aru TacBupyla OnHapn3alna 
ayIrOopuTMslapu TOMOHH aH KMpuTMIraH 


WOBKyHra Ty4 KeIMHIM. bunapw3zalia 2%KapacHu 
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Oy TacCBHPHH HKKH XHJI paHryja AHW OK Ba KOpa 
paHriapra y3raprupuut xucoOmaHagqu. Yuody 
MYyaMOHH Xai KHJIMI yayH TacBuplapra MIMJIOB 
Oepuligza MuITpIau alropHTMsapH MypoxKatT 
KnMHayM. Kya TacBupiapaaru WoOBKyHIapu 
OHO Talal alrOpUTMIapHHUHY Tax KHIM 
qukusau[ 11]. TacBupyaru WWOBKYHHU 
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KaliMaliTMupull § ayIrOopuTMslapHuHr = Ba3Hqacu 
oyu Oup Typqaru WoBKyHapHu OocTupuura 
UXTHCOCaluTHpMIraH. Bapua Typyaru 
WIOBKyHapHu aHukylaiiquranH Ba OocTupayuran 
yHuBepcual (usITpiawi asropuMTapH xasn 
MaBXKYy]I 9Mac. 

Vimuitt TayKuKoTIap UWyHH KYpcaTqMKu 
Meguan utp, ymoy somuxanu uuyad 
qUKMIN a Wy4 KesiraH WOBKHHIapHu OocTHpHut 
yu4yH 9H MyXuM xucoOsaHagan. by wryH4aku xap 
XWJI Maliqa TapKalraH KYWIMMYalapHu ond 
Talal y4yH %*aBoO OepayM, JeKHH Oy Hear 
BOCHTa § 9Mac, 4YHKH = KOHCeHTpylaHraH 
WIOBKMHIapHuHr Oupos WupHK %x*olMapHHu 
yrka3n0 1oOopayH. 

Meguan dustp - Oy cupKyB4u OifHa, 3x3 
muKcel xXomaTiapH y4yH Taxpu0a YrKa3n0 
Kypwigu. Y kupuuiyja 9 Ta KuMiMaTHH (mMKCeN) 
KaOyJI Kua Ba YAK a OMTTACHHY YukKapaHu. 
Meguan dustpu[l] wynyai uumaigqu: y 
KMpUTHIraH MabsIyMOTIapHH = (IIMKCesIapHn) 
Ycull TapTHOuya TapTuOnaiqu Ba HaTwoKaHu 
Mey{HaH (mean) qukapayu.3- acmyla 
KeJITHpWraH. 
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Brightness Values 


-1 o 1 <i 
-1 10 30 5S 

20 200 20 

15s 10 30 


——) mo 


Brightness Values in Order 
Ss 10 10 15 20 20 30 30 200 


Median 


3-pacm Mequan (uITpHHHT HWA 
TIpHHcHnu 
Kyiiugaru =pacmya xkylaccuK (pWsITpHMHT 
(yHKWMOHa cxeMacH kelITupuiraH y 9 Ta 
acocui 9leMeHTIapyaH HOopat. byxya Oup 


acocHi 9JIEMeHT (TYryH) KOMIMapaTop Ba 
MYJIbTHIIeKCOpyan HOopart{ 1]. 

x4 ] | 

MH LA | 

ut tH PY ; 

si iAL } Hl f_EMedian Bale Sot 

if i \ A+ Higher \ 

%6—_LI | yw LJ € ) 

all t FY ee B-{_}Lover / 

Boy LY} a 


Meamuananu dusbTp Apo ofHacn OcTHAarM 
Oapya aHHK MMKceIapHHHr MeqMaHaapHHu 
xucoosa6 4nkayqH Ba MapKa3Hii WuKcel Oy 
MeqMaHaM KuiMMaT Onan aMamTupuiagu. by 
TacBuparW OKMUI Ba KM3FHUI WOBKHMHIapHH 
HYKOTUMIAa %Kya CcaMapasiM HaTwKa OepHmIMHU 
Kya KeITHpwiar TaCcBUpsap KeTMa-KeTJIMIM a 
Ky3aTHII MYMKHH. 


Original tasvir 


Shovqunli tasvir =30 


400 ” a0 
3x3 Median Filter 


00 


800 


4-pacm MequaH (puJITPHHHT HaTWKaapu 


l-pacm acocuyja OOBeCKTHH aHHKalll yayH 
Takiud oTHIraH opka doHHu o7MO Talal 
MOeIMHH Oaxonaliya ya XW ycyifaru TacBup 
MabJIyMOTIap TaH1a0 ONMHAM. AbHu TacBupwaH 


cajecs.com 


soo 800 


MHCOH oObeKTIapHUu aKapaTuiiya, 
BUACOTACBUpJIapdaH Ba peajl BaKTHa KaMepaan 
y3aTuaéTran TacBupsJIapqaH WHCOH oObeKTHU 
aHhKjiall Ba XHCOOHHU FOpuTHI TaxpHoOacu 
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yrea3ungu. Python yactypnaui TuiMzaru 
OpenCV, tensorfow Ba tkinter kyryOxoHacHHHHr 
MMKOHMATIapugzan = «©cpoizanmanuO = actypuit 
TAbMHHOT sApaTHO OMA. 

Jlactypuii TabMHMHOT TacBup, BHeOTacBUp Ba 
KaMepayiaH WHCOH aHHKiall OylipyKapu 
KHupuTHIaM. Kyiuyaru a 6a 6-pacmoan TacBupjaH 
WHCOHIapH akKpaTHU Ba XHcoOall HaTHKaIapu 
KeJITHpHIraH. 


6) €pKeluk KoHMpaccmu 6a CoANAp 
uWMUpOK IMe2aH maceupoan OOveKMHU 
aocpamuul 

Buyeo TacBupylapyaru oObekTIapHu 
aHHK all TH3MMIapHH WWWIaO YAK AH OHH 
oObekTIapHu aHUKJIOBYA ycys1ap aH 
dotiqananumnu Out 3apyp. byHyaH Makcay 
xapakaTIaHHO KemlaéTraH oObekTIAapHUu 
KoopaMHatTanap OVinda axpaTHO onMuIHH KYpuO 
quknigup. Buyeo Oy keTMa-KeT iurnuraH 
Kapayiap TymiamMH xMcoOsaHayqu ABH Bue 
TacBupya xXapakaTianHaéiraH OOBeCKT MaBxKyI 
oyica feMak y xap OuMpH KeTMa-KeT kajIp 
TaCBHPHUHT MMKceIapH Ba KOOpyMHaTalapHHn 
Y3rapHUIMHu Ky3aTHW MyMKHH. Mapas KWIaWJIMK 
Bueo TacBupyaru OO‘eKTIIap XapakaTuHu A Ba b 
Kaypyapra axpaTHO oycak A  xkajpHHHr 
yactiaOKH xoylaTH xamMya b KafpHuHr xouaTu 
OvylaH  CONMMITHpHU = = opKalmm TacBupya 
XapakaTJIaHyBuH oOObeKT MaBXKy JJIMTMHU 
aKpaTHil MyMKuH[3]. AbHM Ky3aTyB 
KaMepaylapH aH OJIMHaMraH BAeOTaCBUp KeTMa- 
KeTIMTM XMcoOall yayH Kyliugaru dopmysia 
nuuaTusann[5]. 


1, [fx (a, b) _ fx-1, b)| 2Z 

50.0) = {0 ipa b) — fala) <2 

Oy epga a,b uxTupoiim Oenrunad onMHTaH 

Kaapanap, f-BuyeoTacBupyarM yMyMHM Kaypsiap 
COHU Z BUCO TaCBUpHUHT Yeparacn[9]. 


(1.2) 
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f / 
MEPoaen uz yl q 
d | 


i 
a) eudeomaceupOaH UHCOH OObeEKMHUHZ 
aacpamuwu eaxucoblau 


6) Pean gakm peacumudda KamepaddH UHCOH 
oObveKMHU AHUKNAUL 
5-pacM BUeo TacBupsapyaH MHCOHIapu 
akKpaTH 

TaxiIMI KWIMHTaH ycylap oObeKTIapHUu 
aHHKlalll Ba XHCOOsalL! MyaMMOJIapuyja CaMapasiu 
HaTwxKaslap OepraHu TabKUTIal JI03MM. JleKHH Oy 
ycymiapHuur OapyacH xaMMa _ HOKyJiaii 
wmapoutuapya ouMHTaH TacBupyapyzaru 
OObeKTIAPHH aHNKIalll Macaslaapuya erapsmua 
CaMapaJIM KYpcaTMalauM. HOKylaH WapouTilapya 
ouIMHTaH TacBupyapyzaru oObekTIAapHUu 
aHHKlalliyja HT CaMapJIM HaTWKaslap aKcaHyBuu 
TMpaMuyja, OObCKTHHHT MCCHKIINK () TapaxkacnHn 
aKCaHTUpuM XaMya TastH4 BeKTOpsap ycy1apu 
épaamMuyja OJIMHTaH. 

Kenaxakya caMapayjopyIn 
KYpcaTrMw4HH Ha OWMpHo yayH oOObeKTIapu 
TacHHalWiHHHT 3aMOHaBHit Moyen YOLOS Ba 
KOHBOJIOTHUMOH HelHpoH TapMoKIapH épaamuya 
aHMKJIMKH OLIPHI MyMKHH. 


MIMHUYMAT 
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MATHEMATICAL PROPERTIES OF FRACTAL GEOMETRY AND ITERATIVE 
FUNCTION SYSTEM 
Golib Rashidovich Berdiev', Adxamjon Ilhomjon o'g'li To ‘xtasinov’, Farxod Nurali o'g'li 
Parmonqulov? 
'2.3TUIT named after Muhammad al-Khwarizmi 
E-mail: golibberdiev@ gmail.com 

Abstract: This article discusses the concepts of fractal and fractal geometry, as well as the design 
of rule-based properties in the constructional construction of structural trusses used on top of buildings, 
based on the principles of fractal geometry and the analysis of the mechanical properties of these novel 
structures. Fractal based truss. This article presents a mathematical method for constructing geometric 
fractal shapes. The use of an iterative function system (IFS) has been proposed in the construction of 
fractal forms. We determined the fractal dimension of the constructed fractal form and showed its 
correlation with the mass value of the farm. 

Keywords: Fractal, fractal geometry, design, construction, architectural form, geometry, model, 
truss, modeling, IFS, generative systems. 

AnHoTayHa: B yaHHol ctTaTpe oOcyxaloTcA KOHUemNMH (pakTaibHolw u dpakTaBHoit 
TeOMeTpHH, a TakKe pacueT CBOMCTB Ha OCHOBe IIpaBHJI MpH KOHCTPyKTHBHOM CTPOHTEeJIBCTBE 
KOHCTPYKUMOHHBIX (pepM, HCHOb3yeMbIX Ha KpbIlax 3aHHii, Ha OCHOBe MPHHUMMOB PpakTasIbHoH 
TeOMETPHH H aHasiM3a MCXaHH4eCKHX CBOMCTB ITHX HOBbIe CTpyKTypbI. DpaktasibHaad (bepMa. B WaHHOH 
CTaTbe lIpeCTaBIeH MaTeMaTHYeCKH MeTOA MOCTpoeHHA reoMeTpH4ecKHX PpakTasIbHEIX Puryp. pu 
TOCTpoeHHH (pakTaIbHBIxX (opM OBO TMpeAIO*KeHO UCIOb3OBAHHe CHCTeMbI UTepallMOHHBIXx 
dyukunit (AC®). Mai onpeyenusmu dpakTasibHy!O pa3MepHOCTh MOCTpoeHHON PpaktTasIbHOM POpMBI U 
TOKa3aJIH €€ 3ABHCHMOCTb OT 3HAaYCHHA Maccbl (PepMEI. 

Ksrouesbie copa: Ppaktas, (PpakTasibHad reOMeTpHA, IIpOeKTHpOBaHHe, KOHCTPYKUHA, 
apxHTeKTypHaa (popMa, reoMeTpHA, MOsesIb, (epMa, MOAeuMpoBaHne, IFS, renepaTHBHbIe CHCTeMBI. 

Annotatsiya: Ushbu magolada fraktal va fraktal geometriya tushunchalari hamda fraktal 
geometriya tamoyiliga binoan binolarning top qismida ishlatiladigan strukturaviy fermalarning 
kompozitsion konfiguratsiyalarida qoidalarga asoslangan o‘ziga xos xususiyatlarni loyihalash va 
fraktalga asoslangan bu yangi fermalarning mexanik xususiyatlarini tahlil gilish haqida fikrlar beriladi. 
Magolada geometrik fraktal shakllarni qurishning matematik usullari keltirilgan. Fraktal shakllarni 
qurishda iteratsion funksiya tizimlari (IFS)dan foydalanish taklif gilingan. Qurilgan fraktal shakllarning 
fraktal o’chovi aniqlangan va uning fermalar massa qiymati bilan bog’ liqligi ko’rsatib o’tilgan. 

Kalit so‘zlar: Fraktal, fraktal geometriya, dizayn, struktura, me’moriy shakl, geometriya, model, 
ferma, modellashtirish, IFS, generativ tizimlar. 


I. KIRISH uning matematik ta’rifi aniqrog. Robert 

1970-yillarda fraktal tushunchasi Devanining matematik ta’rifiga ko‘ra, fraktal — bu 
Mandelbrot tomonidan [1] kiritilishidan ancha  R  (n-o‘lchovli metrik bo‘shliq)ning kichik gismi 
oldin fraktal geometriya kontseptsiyasini bilmagan bo‘lib, u o‘ziga o‘xshash va Hausdorff o‘Ichami 
holda, §muhandislar an’anaviy— fermalarni uning topologik o‘Ichamidan katta [2]. Oddiy 
mustahkamlash uchun ataylab o’ziga o*xshash  tq*rifda fraktal shakllar kasrli-o‘Ichovli bo‘lib, 


noo elementlardan foydalanganlar. Shunga — \etma-ket ikkita butun o‘Ichamli obyektlar orasida 
ko‘ra, fraktal geometriya tamoyiliga binoan joylashgan, ya’ni 0<F, <1,1<F,. <2  yoki 


strukturaviy fermalarning kompozitsion 

konfiguratsiyalarida qoidalarga asoslangan o‘ziga  2<F.<3 bu yerda  F,.-fraktal o‘lchov. 
xos xususiyatlarni loyihalash va _ fraktalga Fraktal — bu _ metrik bo‘shliqda, aniqrog‘i 
asoslangan bu yangi fermalarning mexanik Hausdorff metrik fazosida yotadigan o‘ziga 
xususiyatlarini tahlil qilish mumkin. o‘xshash to‘plamlarning birlashmasidan_ iborat 


Fraktalning bosh ta’rifi - bu cheksiz xilma- to‘plam. M.F.Barnsley tomonidan  kiritilgan 
xil o‘lchamdagi nusxalarini o*z ichiga olgan shakl_ masshtablash_ nazariyasiga asoslanib, _ fraktal 
yoki tasvir, bu har qanday kattalashtirish to‘plam — attraktordir, chunki u cheksiz marta 
darajasida o‘ziga o*xshashligini anglatadi. Birog, — go‘llaniladigan ‘ f, i=1 dan k gacha bo‘lgan 
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affin  almashtirishlari to‘plamidan  olingan 
chegaraviy holatidagi raqamdir [3]. 1-rasmda bitta 
‘ f? (k =1) transformatsiyali misol ko‘rsatilgan. 


ee 


= f (Ao )UAo Ao=f (At wae 


A= Lo 


1-rasm. Fraktal affin almashtirishdan so‘ng, butunlay o‘ziga o‘xshash kichik guruhlar 
birlashmasi sifatida 
Fraktal-bu bo‘sh bo‘lmagan noyob ixcham my HLA je EA AA One 
to‘plam. Natijaviy shakIni barcha bir yy kichik A, =f (A)UF,(A)U..f,(A,) U Ag: 
guruhlarni birlashtirish yoki o‘z-o‘ziga o‘xshash 
kichik guruhlarni kesish orgali olish mumkin. An = fAaDY fA YU FnAnadY Ao; 
II. ASOSTY QISM bu yerda, n-takrorlanishlar sonlar va m-har bir 
Agar fraktal boshlang‘ich to‘plamning  iteratsiyada ishlab chigarilgan o‘ziga o‘xshash 
o‘lchovli nusxalari bo‘lgan barcha bir xil cheksiz_ nusxalar soni. Qachonki A, ning qisqarish 
kichik guruhlarning birlashmasi bo‘lgan ‘A’ — to‘plamlari A,, A,,.....A,,..bo‘lsa, ular 4, 


BE LOR DOI a eee Elche Oem qisqarish koeffitsienti yordamida qisqartiriladi va 


A= U A, (1) jf, affin almashtirish funksiyasidan foydalanib 
. o‘zgartiriladi, shuning uchun, 
yani A=A, VA, VA, VU bee ees UA, VA, i, A. c A, ¢ .c A. 5 ¢ A c ...(3) 


u holda so‘ngra ular o‘zlariga o‘xshash mukammal fraktal 


Ks ‘ (A _)JUA, 7)  to‘plamni hosil giladi. 

" Uri rg (2) Agar fraktal, attrakor sifatida, 2-rasmda 
ko‘rsatilgandek, Ko ning barcha bir xil kichik 
to‘plamlarining kesishmasidan iborat bo‘lsa, 

f2 (KO ) 


Fete ha ~ ae hn 


KI =f1 (KO )U(KO) = K2=f1 (K1 )U(K1) K al 
= n 


n=0 


2-rasm. Fraktal Koch egri chizig‘i fl va f2 affin almashtirishlaridan so‘ng Ko ning o‘ziga 
o‘xshash barcha kichik to‘plamlarining kesishishi bo‘lgan attraktor sifatida 


K  attraktorini quyidagicha  ifodalash Shunga qgaramay, agar K7, K2,... .., Kn,...lar 
mumkin: Ko ning qisqarish to‘plamlari bo‘lsa, ular 
Ke fal (4) qishaqarish koeffitsienti 2, yordamida qisqaradi 
710 va f, affin almashtirish funksiyasi yordamida 

ya’ni o‘zgartiriladi. 
K=K, AK OKs OK, ini: UK iO ¥ees K 4K, 3.3K 45K >). 
u holda, so‘ngra o‘ziga o‘xshash mukammal _ fraktal 

_ to‘plamni hosil qiladi. 
as Ur (K, 1) O Wl. METODLAR 

K, =f, (Ky) VU fy(Ky) U....f,, (Ko) Fraktallar ee bosqichda geometrik 
o‘zgarishlardan so‘ng asl shaklini takrorlash, 
Ky = fi) LK) Y...-Fn CK): so‘ngra keyingi bosqichlarda bu jarayonni cheksiz 


Ko =f, GV GG) VF, 4)- ko‘p marta takrorlash orqali hosil bo‘ladi. Bu 
jarayon fraktal shaklni yaratishga olib keladi, uni 
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ko‘p hollarda oldindan aytib bo‘Imaydi. Biroq, 
1981 yilda Hutchinson operatori asosida [4] 
Barnsley Iteratsion funksiyalar tizimlari (IFS) deb 
nomlanuvchi tizimni ishlab chiqdi, bu fraktal hosil 
bo‘lishining yakuniy natijasini deterministik 
tarzda bashorat qila oladi. Barnsleyning IFS 
tamoyilida shuni ta'kidlash_ kerakki, _ fraktal 
shakIning yakuniy natijasi asl shakli bilan 


VOLUME 1, ISSUE 2, APRIL 2022 


aniqlanmaydi. Buning o‘rmiga, u _ haqiqiy 
“boshlang‘ich shart” sifatida qaralishi mumkin 
bo‘lgan affin almashtirishlar bilan belgilanadi. 3- 
rasm shuni ko‘rsatadiki, uchburchak va uychaning 
shakli har ikkala as] shakl uchun ham bir xil affin 
almashtirish qoidalarini saqlab, bir necha marta 
takrorlangandan so‘ng, Serpinski uchburchagiga 
aylanadi. 


n=2 n=3 n=4 
f3 fl 
° , a a a a eM*e 03 4e"Se, ba ct, 
: Ps 
Mm MM eta ate olin et. ES. 
n=0 n=1 n=2 n=3 n=4 


3-rasm. Siqish xaritalari va IFS yordamida Serpinski uchburchagi ketma -ketligini 
birlashtirish. Yuqorida: asl shakli uchburchak; patstda asl shakli - uycha 


Barnsley Iteratsion funksiyalar tizimlari - bu 
fraktal shakllarni deterministik tarzda yaratadigan 
oddiy, ammo kuchli funktsional tizim. 3-rasm 
IFS o‘ziga o*xshash fraktalni yaratish uchun 4- 
rasmda_ ko‘rsatilgandek, Hutchinson operatori 
yordamida rekursiv ishlaydi. 


shuni ko‘rsatadiki, IFSning asosiy kalit operatori 
yakuniy natijani ‘A’ attraktoriga olib boruvchi 
affin almashtirishlar majmui. 


n=0 dan © gacha 


4-rasm. IFS ning Hutchinson operatori funktsiyasidan foydalangan holda ko‘rsatilgan 
sxematik diagramma. 


Natija (7) sonli cheklangan takrorlanishlarga 
olib keldi: 


A, S U T(Aga) . (7) 

i=1 
Shuning uchun, IFS _ xususiyatlariga 
asoslanib, biz ff, affin almashtirishlarining 


ahamiyatini sezamiz, ular aslida ‘A’ attraktorini 


Feo) =[W]{5} +19} =| 
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belgilovchi asosiy omil hisoblanadi. ‘f ’ affin 
almashtirish quyidagicha ifodalanishi mumkin: 


f=T(x)+b, (8) 
bu yerda ‘7’ - chiziqli transformatsiya (‘n xn’ 
matritsa bilan ifodalanadi) va ‘b’ - vektor. Yevklid 
XY tekisligida ikki o‘lchovli affin 
almashtirishining standart matritsa  shakli 
quyidagicha ifodalanadi: 

Wi TS | (9) 
Wo, Wo ILY 6, 
(pev__— 
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Agar konvertatsiya qisqarish, akslantirish, 
aylanish va siljishdan iborat bo‘lsa, (8)- 
formulani quyidagicha gayta yozish mumkin: 


jeantsier fs Se es] am 


O w,|| sind cosé Ny 


bu yerda w,=-lvayw,=1 Y ofqi bo‘ylab, Kataklarni hisoblash usuli. Minkovskiy- 
Buligand o‘lchovii  sifatida ham _ tanilgan, 
kataklarni hisoblash usuli fraktal o‘Ichovni 
hisoblashning yana bir usilidir. Hausdorff usuli 
o‘z-o‘zidan o*xshash fraktal shakllarning fraktal 
o‘lchovlarini hisoblash uchun mos_ bo‘lsada, 
kataklarni hisoblash usuli 0‘z-o‘ziga o‘xshash va 
o*xshash bo‘Imagan fraktal shakllar uchun, shu 
jumladan, har gqanday (matematik) fraktal 
bo‘Imagan shakllar va eng muhimi, cheklangan 
shakllarning fraktal o‘Ichovini aniqlashda 
: samaralidir. Bu usul nochiziqli tasvir detallarini 
>» AP =1 (11) _ tahlil qilishda mashhurdir. 

Rasmning kataklarini hisoblash usulida 

bu yerda 4; - f, affin almashtirishlarining siqilish fraktal o‘Ilchovini aniqlash uchun avval rasmga 
to‘rtburchak panjara qo‘yiladi, bu panjaradagi har 

Masalan, 5-rasmda ko‘rsatilgan Koch egri chizig‘i bir to‘rtburchakning kattaligi S bo‘lgan panjara 
har biri 1/3 marta qisqartirilgan ikkita nusxaning shkalasi aniqlanadi. Keyin panjaradagi resvinine 
birlashmasidir. Uning Hausdorff o‘Ichami D (11) istalgan qismini qamrab oluvchi kvadratlar soni N 


tenglama yordamida quyidagicha hisoblanishi S@aladi. Xuddi ae tasvirni bir xil jarayonda 
sauna takrorlagandan so‘ng, S va N natijalarini logarifm 


. D grafigiga aylantirish orqali, katakning o‘lchamini 
(+ 5} = I dan 2n gacha o‘zgartirib (n = I, 2, 3, 4,...., chekli 
- 


HM, =lva yw, =—1 X ogi bo‘ylab akslantirishlar, 6- 


burilish burchagi, 6, va dy-mos ravishda X o‘qi va 
Y o‘qi bo‘ylab siljish. 
IV. NATIJALAR 

Hausdorff o‘Ichovi-o‘ziga o*xshash 
fraktallarning fraktal o‘Ichovlarini baholash uchun 
eng mashhur bo‘lgan matematik o‘lchov. 
Barnsleyning masshtablash nazariyasiga asoslanib 
fraktalning Hausdorff o‘lchovi usuli qisqarish 
omillariga bog ‘liq: 


koeffitsienti, k esa affin almashtirishlar soni. 


qiymat) bu tasvirning fraktal o‘Ichovini olish 

1 1\ mumkin. Logarifm grafigini hosil bo‘lgan 
+( -2{=) =1 chizig‘ining burchak  koeffisenti tasvirning 
V3 qutularni hisoblash usuli o‘Ichovini aniqlaydi. 5- 


wal 


Demak rasmda qutularni hisoblash usuli yordamida Koch 
__log(/2) 1.262 (12) ¢gri chizig‘ining fraktal o‘Ichovini hisoblashning 
log(1/ V3) bir misoli ko‘rsatilgan. 


Be tS bn ol ln 


Katak o‘Ilchami=512 Katak o‘Ilchami=256 Katak o‘Ilchami=128 Katak o‘Ichami = 
birlik birlik birlik birlik 
Kataklar soni = 35 Kataklar soni = 98 Kataklar soni = 270 Kataklar soni = 720 
(a) 
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| 248 | 9 | 331 | oss _| 
lee |e tse tat 
155 
ase [ os | 20s 199 
ne [20 [an | 203_| 
| 6 | no | 181 | 286 _| 


(b) 
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log(S) 


y=-1.28x + 5.12 


log () 


(c) 


5-rasm. Koch egri chizig‘ining fraktal o‘lchovini kataklarni hisoblash usulida aniqlash. (a) 
Koch egri chizig‘ining istalgan qismini qoplaydigan kataklar; (b) turli o‘lchamdagi yopiq 
kataklar soni; (c) Olingan chiziqli funksiyaning burchak koeffisentini ko‘rsatuvchi logarifm 
grafigi 


Shuni ta’kidlash kerakki, Hausdorff usuli va 
kataklarni hisoblash usuli yordamida 
o‘lchanadigan fraktal o‘lchovlar bir biriga yaqin 
bo‘lib, bir xil qiymatni berishi shart emas. 
Masalan, Koch egri chizig‘ida Hausdorff usulida 
o‘lchovi deyarli 1,262 ga, qutularni hisoblash 
usulida esa 1,28 ga teng. 

Fraktallar va  ulaming  o‘lchovlarini 
modellashtirish. Fraktal tizim qurilish sohasida 
konstruktiv dizaynda foydali bo‘lgan  ikkita 
muhim xususiyatga ega. Birinchi xususiyat 
shundaki, fraktal tizimni oddiy  algoritmik 
funksiya yordamida ifodalash mumkin. Bu 
xususiyat tuzilmalarni kompyuterda loyihalash 
uchun fraktal modelni oddiy dasturlashda 
foydalidir. Ikkinchidan, fraktal tizim-bu 0‘z-o‘ziga 
o‘xshash birlik elementlarining yig‘indisi; shuning 
uchun ular tuzilishda o‘ziga xos ierarxik yoki 
modulli tizimni tashkil qiladi. Bu xususiyat uzoq 
muddatli tuzilmalarni qurishda foydali bo‘lishi 
mumkin, bu yerda strukturani mustahkamlash 
uchun modulli bloklar kerak bo‘ladi. Fraktal 
modelni yaratadigan oddiy algoritmik funktsiyani 
ishlab chiqishning turli usullari mavjud. Barnsley 
fraktal geometriya tamoyilidan foydalangan holda, 
ushbu tadgiqotda ba’zi strukturali fermalarning 
turli geometrik konfiguratsiyalarini yaratish uchun 
ba’zi fraktal modellar qurilgan. Birinchi ikkita 
fermalar Serpinski uchburchagi va Aylanma 
Fraktal kabi taniqli fraktallarga asoslangan, 
boshqa fermalar esa fraktal qoidalar yordamida 
an’anaviy ferma konfiguratsiyalarini qayta tashkil 
etish orgali yaratilgan. Asayama va Meyning 
fraktal fermalari ham _ fraktalga asoslangan 
fermalar oilasiga kiradi [5]. 
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Serpin uchburchagi. Serpin uchburchagi 
fraktal geometriyaning kanonik namunasidir. 
Dizayni bo‘yicha, qoida tariqasida, boshlovchi 
sifatida ‘So’ uchburchagi to‘rtta bir xil 
uchburchakka bo‘linadi, so‘ngra markaziy pastki 
uchburchak tashlanadi. Bu jarayon qolgan uchta 
kichik uchburchakda davom etib, kichikroq mos 
keluvchi kichik uchburchaklar hosil qiladi va shu 
tariqa, bu jarayon gqolgan har bir kichik 
uchburchakda_ davriy davom etadi. Serpin 
uchburchagini Barnsleyning masshtablash va affin 
almashtirish nazariyasiga asoslanib, IFS usuli 
yordamida, yaratish mumkin. Bu usulda Serpin 
uchburchagi ‘S’ attraktor bo‘lib, u ‘So’, ‘S7’, ‘S2’, 
‘S3’, 1... Sn’,..... kabi cheksiz takrorlanadigan 
o‘ziga o ‘xshash ‘to ‘plamlarning kesishmasining 
yig‘indisidir. Serpin uchburchagini qurishning bu 
usulida IFS ning siqilish koeffitsienti 4; ning 
qiymati 1/2 bo‘lganda affin almashtirish f, 
funksiyasi 6-rasmda ko‘rsatilganidek ishlaydi. 
Shunday qilib, ‘S;’ yangi shakli hosil bo‘ladi, bu 
‘1’, ‘62’ va ‘o3’ ning birlashmasi bo‘lib, 
matematik tarzda quyidagicha ifodalanadi: 

S, =0, U0, U0; = f,(S,)U fy(Sy) VU f,(Sp) 5 
n-chi takrorlashda 


(13) 


S, = LO, VLG YS 2 (14) 
Demak, 
S38, 55,58. 5.058 358. 5.25 (15) 
Shunday qilib, ‘S’ attraktor: 
S=( |S (16) 
i=l 
bu fraktal birlik Serpin  uchburchagining 


matematik ifodasi hisoblanadi. 
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Serpin uchburchagini qurishda, quyidagi 6- 
rasmda_ ko‘rsatilgan asl uchburchakning k=3 
bo‘lgan holdagi (f7, f2 va f3) affin almashtirishidan 
iborat quyidagi IFS funktsiyasi qo‘llaniladi. 
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H, O ||cos@ -sinO@|| x] | 6, ] . 
f,=4, ; + ;i=1to3 (17) 
0 w2||sinOd cosé || y| | 6, 
(11) tenglamaga asoslanib, agar  Serpin ee iy? 1 1 
uchburchagining Hausdorff o‘Ichovi D bo‘lsa, u (3 + Gq + (5) =3: 5] =1, (19) 
holda . a a oc ae 
AP + AP +A? =i: ifoda orqali oe o‘Ichovi topiladi 
Bu yerda 108 (% 
D= ee EVA 1585: 
i ee (18) log( 4) 
Shuning uchun quyidagi 
1-jadval 
Serpin uchburchagini qurishdagi funksiya parametrlari qiymati 
IFS Kichray Akslantiris Aylanti x 
funksiyalar tirish h rish ee 
i A M, Hy, 0 }, 0, 
a 1/2 1 1 0° 0 0 
e 1/2 1 1 0° 2L 0 
Ie 1/2 1 1 0° L L/2 


6-rasm. Yugorida - Serpin uchburchagining masshtablash va affin almashinishi. Pastda - 
Serpin uchburchagining konversiya ketma-ketligi 


Aylanma_ fraktal plitka. 1994 yilda Jon 
Conway va Charlz Radin tomonidan ishlab 
chigilgan aylanma plitka, tekislikning davriy 
bo‘lmagan plitkalari kabi fraktal shakllarni 
yaratishning qiziqarli usulini ta'minlaydi [6]. 
Aylanma plitka - bu bir xil uchburchak plitkalar 
yig‘indisi, ammo yugori vizual murakkablik bilan 
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tasodifiylikni keltirib chigaradi. Ular davriy 
bo‘lmagan plitkalardir, ya’ni ularning 
yo‘nalishlari cheksiz va bir xil yo‘nalishlarga amal 
qilmaydi. Conway birinchi marta katetlaridan biri 
ikkinchisidan ikki baravar ko‘p bo‘lgan to‘g‘ri 
burchakli ‘Po’ uchburchakni o‘zining beshta 
izometrik nusxasi ‘t’ ga bo‘lish mumkinligini 
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payqadi, ya’ni bu yerda har bir nusxa ‘Po’ dan 5 
marta kichikdir. Shundan kelib chiqqan holda, 
Conway va Radin ‘Po’ uchburchakning o0‘z 
atrofiga to‘rt nusxasini shunday yig‘dilarki, beshta 
izometrik uchburchakning birlashuvi katta to‘g‘ri 
burchakli ‘P;’ uchburchakka aylandi (7-rasm). 
Keyin ‘P;’ atrofida uning to‘rtta izometrik nusxasi 
xuddi shu tarzda yig‘iladi, natijada barcha ‘P7’ 
uchburchaklar va uning nusxalari birlashib katta 


‘P2’ uchburchagiga aylanadi. Barcha yangi 
uchburchak tekisliklari ‘Po’ ning izometrik 
nusxalari bo‘lgan o‘sib borayotgan 


P, ning nusxalari va 


P, ning bo'linmasi aylantirilishi 
P, plitka PP, plitka P, sirt 
1 -qadam 0-qadam ' ] -qadam 


VOLUME 1, ISSUE 2, APRIL 2022 


uchburchaklarning cheksiz ortib borayotgan 
ketma-ketligini olish uchun bu _ jarayonni 
takrorlash mumkin. Ushbu plitkada bir qiziq 
xususiyat paydo bo‘ladi - bu plitkalarning cheksiz 
ko‘p yo‘nalishlaridir. Buning sababi ‘Po’ ning 
arktangens (1/2) va arktangens (2) bo‘lgan ikkita 
burchagi, chunki ikkalasi ham 17 _ bilan 
taqgoslanmaydi. Shunga qaramay, Radin va 
Konvey ‘Po’ plitkadagi izometrik nusxalarining 
barcha uchlari aniq koordinatalarga ega ekanligini 
tasdiqlaydi. Shu sababdan, aylanma_ plitkalar 
takrorlanmaydi. 


P, ning nusxalari va 
aylantirilishi 


Py, Sift 
2-qadam 


7-rasm. Konvey va Radinning bitta kichik uchburchak plitkadan boshlanadigan, 
so‘ngra yugoridagi qoidaga binoan iterativ ravishda o‘sib chiqadigan aylanma plitkasini 
yaratish usuli 


Aylanma plitkalarini ‘Po’ boshlang‘ich 
shaklining takrorlangan bo‘linmasi sifatida ko‘rib 
chigish mumkin, shuning uchun ishlab chiqarish 
jarayoni takrorlangan  funksiyalar  tizimiga 
o*xshash bo‘ladi. Shu nuqtai nazardan, Barnesli 
usulini go‘llash mumkin. Bunday holda ‘Po’ 


masshtablash jarayonidagi 1/V5 — qisqarish 
faktoridan foydalangan holda ‘Po’ ning kichraygan 
shakli bo‘lgan beshta izometrik nusxalar (t7, t2, 13, 
ta va ts) hosil bo‘ladi. Keyin ularning har biri 
o‘ziga xos affin almashtirish jarayonidan o‘tadi, 
shunda ular bir-biriga halal bermasdan 8-rasmdagi 


boshlang‘ich uchburchak bo‘lib, u aylanma plitka kabi ‘Po’ asosiy uchburchagi maydoniga 
naqshini ishlab  chigarish uchun bo‘linadi, joylashadilar. 
2-jadval 
Aylanma praktal plitkalarini qurishdagi funksiya parametrlari giymati 
sae ie Kichraytirish Akslantirish Aylantirish Almashtirish 
i A My H, 0 }, 0, 
; - (90° + arctan 
i, 1/V5 1 1 (1/2)) 0.2L | 0.4L 
i 1/N5 -1 1 -arctan (2) 0.4L | 0.8L 
- (90° + arctan 
i 1/V5 1 1 (1/2)) 1.2L | 0.4L 
; - (90° + arctan 
i 1/V5 1 1 (1/2)) 1.2L | 0.4L 
ce 1/V5 1 1 -arctan (1/2) 0.2L | 0.4L 
41 
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n=0 


8-rasm. Masshtablash usuli yordamida aylanma plitkani yasash; Yugorida - to‘¢‘ri 
burchakli uchburchakning affin almashinishi. Quyida aylanma plitkaning birlashtirish ketma- 
ketligi keltirilgan 


Birinchi iteratsiyadagi chiqish ko‘rsatkichini 
quyidagicha ifodalash mumkin: 
P2140 01,07, 0, = 7 (8) 


....(20) 
UP (RYU A(B)YA(R)Y L(A) 
va n-chi takrorlashda, 
P. =UfG.), (21) 


bu yerda, 
| oe ee ens ee ens ee come ere OPA) 


Hu, O || cosé 
O ws || sind 
Hausdorff o‘lchov usuliga ko‘ra, agar 


aylanma pilitkasining fraktal o‘Ichovi D bo‘lsa, u 
holda 


f,=4; 


AP + Ap tAP tap +a? =, (25) 


bu yerda 4, =A, =4,=4,=4,=—, 


5 
1 D 
=) = 
V5 
ion (i/o 
Wicita pee) 


log(1/ V5) 


Aylanma_ plitkaning ushbu takrorlangan 
tasvirining hisoblangan Hausdorff o‘lchovi 2 ga 


Demak, 5- 
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—sind 


cos 0 


Shunday  qilib, Aylanma pilitka ‘C’ 
attraktori sifatida ‘Po’ ning barcha bir xil kichik 
to‘plamlarining kesishmasidir va quyidagicha 
ifodalanishi mumkin: 


(23) 


Aylanma __ pilitkani qurishda, —_asosiy 
uchburchakning k=5 xil affin almashtirishidan 
(fi. ‘f2’ 3’, fa’ va fs’) iborat bo‘lgan quyidagi 
IFS funktsiyasi qo‘llaniladi. 

x 


[hfe 


O 

f 
teng, bu butun son qiymati bo‘lib, u ikki o‘Ichovli 
sirtga ekvivalentdir. Bu bo‘linishda (yoki plitka 
qo‘yishda) aniq ko‘rinadi, chunki har bir iteratsiya 
bilan hech qanday sirt go‘shilmaydi yoki olib 

tashlanmaydi. 

Agar Aylanma _ plitkaning markaziy 
uchburchagi cheksiz olib tashlansa, u holda butun 
uchburchak yuzasi o‘z o‘lchovini (Hausdorff 
o‘Ilchami, D) 2 dan 1 gacha yo‘gota boshlaydi, 
1.0<D<2.0. Shunday qilib, u endi ikki o‘Ichovli 
sirt emas va aylanma fraktal deb nomlanuvchi 
fraktal shaklga aylanadi (9-rasm). 


} i=1dan5 gacha. (24) 
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9-rasm. Yuqorida - affin almashtirishlari; Pastki - konversiya ketma -ketligi. 


Shunday gilib, bu holatda ‘Po’ ning barcha 
bir xil kichik to‘plamlarining kesishish to‘plami 
bo‘lgan ‘P’ attraktori sifatida aylanma fraktalni 
quyidagicha ifodalash mumkin: 


P=()P, (26) 
Bu yerda 7 
PSSA we, = 
, (27) 
=f(R)YA(AJYVA(R)Y L(A) 
va 
P,=USF (P+) (28) 


Shuning uchun, 
P=fAP)YVAC)YAC IVE). 29) 
Agar aylanma fraktalining Hausdorff 
o‘lchami D bo‘lsa, u holda 


(4) =u 


U holda 


__logd/4) 
log(1/ V5) 


~ 1.7227. 


Asayama va Mey fraktallari. Asayama va 
Mey birinchi bo‘lib IFS usuli yordamida ferma 
dizayni uchun yangi fraktal shakIni taklif qilishdi 
[5]. Ularning fraktalining birinchi takrorlanuvchi 
shakli ikki o‘Ichovli affin almashtirish (f7, f2 va 
f3)dan so‘ng birinchi ‘A,’ uchburchakning uchta 
o‘ziga o‘xshash nusxalarini (‘a7’, ‘a2’ va ‘a2’) 
birlashtirish natijasida hosil bo‘lgan, bunda 
qisqarishlar 4,, A, va A, ga teng (10-rasm). Ularni 
dizaynidagi ‘A, ’ asl uchburchak parametrik va 0; 


va 62 tayanch  burchaklariga _nisbatan 
o‘zgaruvchan bo‘lib, shunga mos_ ravishda 
fraktalning kichrayishi asosiy burchaklarga qarab 
o‘zgaradi. Biroq, tadqiqotimizda biz balandligi L 
va asosi 4L bo‘lgan simmetrik uchburchakni oldik, 
shunda qisqarishlar 
A, = V5/4, 4, =V5/4va A, =3/8 bo‘ladi. Bu 
holatda, Asayama-Mey fraktalini ‘A’ attraktor 
sifatida quyidagicha ifodalash mumkin. 


A=()A,, 
i=1 


(30) 


Ao 


y» N 


Ao 
n=0 = 
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10-rasm. Asayama va Mey fraktali; Yuqorida - affin almashtirishlari; Pastki - konversiya 
ketma -ketligi 


bu yerda U holda 
A, =@, Ua, Ua, =f (A)UF(A)U A (A,), 31) Ah Sy Sy Sy Sch. 4 SN See, (33) 
va Ushbu fraktal shaklning affin almashtirishini 
A, =@fA, JYAA,)YAA,.), G2)  quyidagicha ifodalash mumkin: 
wu, O |{cos@ -sinO || x] | 6, ] . 
f,=4, ; + ;i=1dan3 gacha. (34) 
0 ws || sind cos || y} | 6, 
(11) tenglamaga asoslanib, agar Asayama-Mey Asayama-Mey  fraktalining Hausdorff 
fraktalining Hausdorff o‘Ichovi D bo‘lsa, uholda _—_o‘Ichovi taxminan 1,5953 ga teng, bunda asosiy 
i a i. ay burchaklari arctan(1/2) ga teng. Ammo, aslida bu 
(=| 4 (=. 2) =1 (35) fraktalning © Hausdorff o‘lchovi _asosiy 


burchaklarga nisbatan o‘zgaruvchan, chunki 


Nyuton-Rafson usuli yordamida kichrayish, 4, = funksiya (61, 62), Asayama va 


D1. t ir. i i 
5953 ga tengdir Mey tomonidan ko‘rsatilgan. 


3-jadval 
Asayama-Mey fraktalini qurishdagi funksiya parametrlari qiymati 
ine Kichraytirish Akslantirish Aylantirish Almashtirish 
funksiyalar 
f A M, Hy 0 é, 0 y 
fi " I of -arctan (1/2) 0 0 
ds % i i -2. Arctan (2) 4L 0 
f; % 1 1 0° SL/4 0 


Fan Fraktal. Fan Fraktal ham IFS usuli ‘Fo’ ning barcha bir xil kichik to‘plamlarining 
asosida yugoridagi jarayonga rioya qilish orqali kesishmasidir va  quyidagicha  ifodalanishi 
qurilgan. Bu holda, ‘Fo’ boshlang‘ich shakldir va =mumkin. 
n-takrorlanishdan so‘ng 11-rasmda ko‘rsatilgan = 
Fn’ shakli f7 va f2 ikkita affin o‘zgarishlardan a =(1F; ; (36) 
oldingi ‘Fry’ shaklidagi ikkita  qisqargan 


; : ue . buyerda 
shakllarning birlashuvidir. Ushbu rasmda nuqtali 
chiziqlar oldingi shakllarning taassurotlari sifatida FPG, — MS MD) s ca. 
ko‘rsatilgan, ular keyingi bo‘limda tegishli ferma  Shuningdek 
konfiguratsiyasini loyihalash uchun qo‘llanma LFF) ia) (38) 
sifatida ishlatiladi. Bu yerda ikkita o‘ziga o*xshash U holda 
nusxaning kichrayishi teng bo‘lib, V5/4 ga teng. SPS) Sh a4) 45), Sx (9) 
Shunday qilib, Fan Fraktal ‘F’ attractor sifatida 
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11-rasm. Fan Fraktal; Yuqorida - affin almashtirishlar; Quyida birlashma ketma-ketligi 
keltirilgan, nuqtali chiziqlar oldingi shakllarning izlari 


Yevklid XY _ tekisligida fan-fraktal 
shaklining ikki o‘lchovli affin almashtirishi: 


0 || cosé 
O yw, || sind 
Agar fan-fraktal shaklida Hausdorff o‘Ichami D 
bo‘lsa, u holda 


He « 


4 4 4 
Natijada 
pa 8) 211918 © (42) 
log(/5 / 4) 


—sin@ || x Cull. ee: 
~ ;i=1dan2 gacha, 
cos@ || y}| |, 2 


(40) 

Baltimor fraktali. Oldingi  fraktallarni 
yasashda ishlatilgan usulga asoslangan Baltimor 
fraktali f7 va f2 affin almashtirishlari yordamida har 
bir yangi iteratsiyada oldingi shunga o‘xshash 
shakIning ikkita qisqartmasini birlashtirib quriladi 
(12-rasm). Boshqa fraktallardan farqli o‘laroq, 
Baltimor fraktalining asl ‘Bo’ shakli uchburchak 
bo‘lib, uning yuqori qismini asosiy chiziqning 
o‘rtasiga bog‘laydigan qo‘shimcha vertikal chiziq 
mavjud (12a-rasm). 


Bo Bi 


Aylanma fraktalida bo‘lgani kabi, 12- 
rasmda_ko‘rsatilgan nugqta_ chiziqlar ilgari 
takrorlangan = shaklIning ~—izilari. =— Baltimor 


fraktalining ‘B’ attraktori shakli va unga mos 
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B2 B3 
12-rasm. Yugorida - Baltimor fraktal fermasining kichiklashishi va affin almashtirishi. 
Quyida Baltimor fraktal fermasining birlashma ketma-ketligi 


keladigan affin almashtirishlari quyidagicha 
ifodalanishi mumkin: 


(43) 
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bu yerda, U holda 
B, =b, 4b, = f(B)Yf(B). 49 BB, 2B, SB eB. SB S446) 
shuningdek affin almashtirishi, 
B, a hea) df (B 4) bs (45) 
wu, O ||cosO -sin@|| x] | oO, | . 
f,=4, ; + ;i=1dan2 gacha (47) 
0 w, || sind cos@ || y] |, 
Agar Baltimor fraktal shaklidagi Hausdorff _ log(2) _ 1 
o‘lchami D_ bo‘lsa, u holda, tpt) (48) 
D D D og( ) 
a. 4. AL 9. de 1 Ya’ni cheksiz takrorlashda Baltimor Fraktal 
2 2 2 (nugta chiziqlarsiz) bir o‘lchovli chiziqqa 
Natijada aylanadi. 
4-jadval 
Baltimor fraktalini qurishdagi funksiya parametrlari giymati 
Ik Kichraytirish Akslantirish Aylantirish Almashtirish 
funksiyalar 
‘i A ii HM, 0 }, 6, 
i; V5/4 j -1 -arctan (1/2) 0 0 
Is V5/4 1 1 -2. Arctan (2) AL 0 
IFS ‘ «a al is Bad 
: Kichraytirish Akslantirish Aylantirish Almashtirish 
funksiyalar 
td A fal Lt 2 0 é, 0, 
ti ”a 1 1 0° 0 0 
Is Yy 1 1 0° 2L 0 


Hausdorff o‘lchovlarini taqqoslash. Oldingi 
bo‘limlarda, barcha beshta fraktal shaklning 
Hausdorff o‘lchovlari Barnsleyning masshtablash 
usuli yordamida hisoblab chiqilgan, chunki barcha 
uchburchaklar burchaklari bir xil burchak 67 va 62 
ga teng, shuning uchun 6);=62=arctan (1/2). 
Hausdorffning taxminiy o‘lchamlari fan-fraktal va 
Asayama-Meyning fraktal shaklidagi 6); va 62 
asosiy burchaklarga o‘zgaruvchanligi kuzatiladi. 
Chunki, bu ikki shaklda_ kichrayish asosiy 


Hausdorff o‘Ichovi 


46 
cajecs.com 


burchaklar bilan bog‘liq. Bunga qarama -qarshi, 
Serpinski uchburchagi, aylanma fraktal shakli va 
Baltimor Fraktal shakli bo‘lsa, ularning 
kichrayishi asosiy burchaklar bilan bog‘liq emas 
va shuning uchun bu uchta fraktal shakldagi 
Hausdorff o‘lchovlari doimiy va o‘zgarmasdir. 


Ushbu beshta_ fraktal shakIning Hausdorff 
o‘lchovlarining gqiyosiy qiymatlari 13-rasmda 
ko‘rsatilgan. 

(per __— 
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Serpin uchburchagi 
Aylanma fraktal 


"” rs "a 
al Co Me SH 
po a po 
5 5 
mH s = 
a d 

jaa) 


13-rasm. Hausdorff o‘Ichovlarini taqqoslash. 


Faktal tahlil metodologiyasidan foydalangan 
tadqiqotchilar me’morly yodgorliklarni 
o‘rganishda keng istiqbollarga ega deb hisoblaydi. 
Bu nafaqat yodgorliklarning estetik jihatlarini 
chuqurroq o‘rganishimiz balki tabiat, san’at va 
inson idrokini tashkil etish asosida yotadigan 
umumiy tuzilish naqshlarini aniqlashga imkon 
beradi. Shuning uchun  fikrimizcha, ushbu 
tendentsiyani yanada rivojlantirish kerak deb 
hisoblaymiz [7]. 

V. XULOSA 

Ushbu bobda yangi geometrik tizimlarni 
joriy etish maqsadida_ fraktal geometriya 
tushunchalarini qurilish sohasidagi strukturaviy 
fermalarni loyihalashda go‘llash taklif qilindi. 

Qoidalarga asoslangan  konfiguratsiyalar 
sifatida tizimli ferma_ shakllarini avtomatik 
ravishda yaratish uchun iteratsion funksiyalar 
tizimlari (IFS go‘llanildi. 

Tahlil gilingan fraktal konfiguratsiyalarning 
to‘liq matematik ta’rifidan kelib chigib, ularning 
Hausdorff o‘lchamlarini va kataklarini hisoblash 
o‘lchovlarini hisoblash amalga oshirildi. 

Fraktalga asoslangan strukturaviy 
fermalarning yangi to‘plami qisman an’anaviy 
rejalarni geometrik takomillashtirish va gisman 
chinakam yangi dizayn sifatida ishlab chiqildi 


Strukturaviy tahlil shuni_ ko‘rsatadiki, 
fermalarning o‘z-o‘ziga  o‘xshash _fraktal 
tarmoqlanishi ularga yugori qatlam tayanchda 
ham, pastki akkordda ham deyarli taqsimlangan 
yuklarga bardosh berishga imkon beradi. Ichki 
kuch ogimi qo‘llaniladigan yuk sharoitiga juda 
bog‘liq va ular fraktal naqshlardan yangi shakllar 
olish mumkinligini ko‘rsatdi. 

Bunday yangi yechimlar estetik qadriyatlar 
va innovatsion ko‘rinishlarni namoyish etib, ularni 
real hayotdagi dizayn dasturlari uchun mos qiladi. 
Tahlil shuni ko‘rsatadiki, katakni hisoblash 
o‘lchamining o‘lchovi sifatida panjara zichligi 
ferma konstruktsiyalarining mustahkamligiga 
sezilarli ta’sir ko‘rsatmaydi. Bu  geometrik 
konfiguratsiya tufayli fermaning topologiyasi 
mustahkamlikni ta’minlashi mumkin. 

Shunday qilib, fraktallarni yangi geometrik 


kontseptsiya _—sifatida innovatsion  tizimli 
tuzulmalarni loyihalash va ishlab  chiqishda 
qo‘llash, shuningdek, arxitektura va qurilish 


sohasida yangi, lekin geometrik usulda samarali 
shakllarni izlash bo‘yicha tadqiqotlarni davom 
ettirish samarali bo‘ladi. 
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AHAJIM3 AJIFOPHTMOB JULIA TPOTHOSHPOBAHHA HW WPEJBAPHUTEJIBHOTO 
JJMATHOCTMPOBAHHE FACTPOSHTEPOJIOFMY4YECKHX 3ABOJIEBAHHUN 
Pycmam Ipkun6bot yeau Axuuboee', Junbap Ipxunbou ku3su Axwuboeea’ 

' Accuctent, TallikeHTcKnii yHuBepcuTeT HAPOpMaLMOHHBIX TEXHOJOrHH HMeHH Myxamayia asib- 
Xopa3muut, Tawmkent, Y30ekuctan, 

: Cryjentka, TallikeHTcKaad MeJ{HI[MHCKad akaylemuad TallikeHT, Y30eKucTaH 
E-mail: yaxshiboyevrustam @ gmail.com 

Abstract — This article discusses prediction algorithms for the preliminary diagnosis of 
gastroenterological diseases. Made analysis of several algorithms such as KNN, Random Forest, DNN, 
ResNet. Currently, artificial intelligence algorithms are widely used in all industries and give their 
results. 

For example, it increases the efficiency of the staff and reduces the human factor. With the help of 
some algorithms, it is possible to solve the problem of diagnosing several diseases. 

Classification algorithms are used, with the help of classification, the diagnosis system quickly 
determines the disease and can help the medical staff quickly make a decision and make an accurate 
diagnosis for a specific disease. 

The effectiveness of algorithms in the field of medicine of gastroenterological diseases has been 
tested and the corresponding results have been obtained. A study was conducted on the composition of 
human saliva, the characteristics and function of saliva. The parameters of human saliva and how it 
affects human health have been studied. In this case, an analysis of algorithms for the preliminary 
diagnosis of a disease of the gastrointestinal tract was made. With the help of saliva, you can pre- 
diagnose diseases of the gastrointestinal tract. For preliminary diagnosis and determination of diseases 
of the gastrointestinal tract, the classification algorithms KNN, Random Forest, DNN and ResNet are 
used. 

Keywords — KNN, Random Forest, DNN, ResNet, artificial intelligence, algorithm, 
gastroenterological diseases, medicine. 

AnHoTayHa — B jaHHOM cTaTbe paccMOTpeHa aJITOpHTMbI IMporHo3sHpoBaHue WA 
IIpeqBapuHTeIbHOrO HarHOCTHpoBaHve TacTpoosHTeposorMyeckux 3a0o0IeBaHHii. CyemaHo aHasM3 
H€CKOJIBKHX aJITOpHTMOB, TakHe Kak KNN, Random Forest, DNN, ResNet. Hactostee Bpema 
aJITOPHTMBI HUCKYCCTBCHHOTO HHTeIIeKTa WIMPOKO HCIIOb3yeTbCA BO BCeX OTpacsAx WM WaéT cBoé 
pe3yJIbTaTEI. 

Hanpumep, moppiiiaeT 3eKTHBHOCTb padoTs! MepcoHasoB H yMeHaeT PakTOp YeOBeKa. C 
TIOMOM[bIO HeKOTOPBIX aJITOPHTMOB MOX%KHO pelllaTb MpoOseMbl WHarHOsHpoBaHve HeCKOJIBKHX 
3a0oleBaHHi. 

Vcnomp3yetca asIropHTMbl kulaccudukalwuH, Cc TMOMOMIbIO KyaccHdpuKalyMn cHcTemMa 
JMarHo3upoBaHne ObICTpo onpeyeAeT 3a00/IeBAHHM HW MOX%KET MOMOYb MesMepcoHasly ObICTpo CeaTb 
PeLIeCHHIO HM MOCTaBUTb TOUHY!O AMarHo3 10 orpeyeseHHOMy 3a00sIeBaHHt0. 

IIpopepeHo 9dekTHBHOCTb asIrOpHTMOB B ciepe MeAMIMHE LTactpodsHTeposorMyeckux 
3a00sIeBaHH HM MOsTy4eHbI COOTBETCBYIOMIMe pe3yIbTATHI. [IpopeyeHo ucceqOBaHHe O COCTAaBe CJIFOHbI 
yesloBeKa, XapaKTepvicTHKa H PyYHKUHA CHOHBI. M3y4yeHo MapaMeTpbl CJIFOHBI YeIOBeKa HM Kak BJIMAeT Ha 
300poBbe yesoBeka. B WaHHOM CJlyyae CeaHO aHasIM3 aITOPHTMOB 0 WpeBapUTebHOTO MarHo3a 
3a00JIeBaHHH %KeJLyOUHO-KMMeYHOrO TpakTa. C MOMOLI[bIO CJIIOHbI MOXKHO l1peBapHTesIbHO 
WMarHOcTupoBaTb 3a00leBaHHH %XxewlyHO4HO-KuMIeuHOrO) = TpakTa. Ja mpesxBapuTesbHOTO 
yMarHOcTupoBaHHe HU oOlpeyeweHHa 3a00NeBaHuii %*KeyJOUHO-KMIMeYHOrO TpakTa MCHOb3yeTCA 
aJIrOpHTMBI Kiaccudukayuu KNN, Random Forest, DNN nu ResNet. 

KunounBble copa — KNN, Random Forest, DNN, ResNet, uckyccTBeHHbIi MHTesIeKT, 
aJIrOpHTM, racTposHTepouoruyeckue 3a00/eBaHHH, Me HIMHA. 

Annotatsiya - Ushbu magolada gastroenterologik kasalliklarni dastlabki tashxislash uchun 
bashorat qilish algoritmlari muhokama qilinadi. KNN, Random Forest, DNN, ResNet kabi bir nechta 
algoritmlarni tahlil qildi. Hozirgi vaqtda sun'ty intellekt algoritmlari sanoatning barcha sohalarida keng 
qo'llaniladi va o'z natijalarini beradi. 
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Masalan, xodimlarning samaradorligini oshiradi va inson omilini kamaytiradi. Ba'zi algoritmlar 
yordamida bir nechta kasalliklarni tashxislash muammosini hal gilish mumkin. 

Tasniflash algoritmlari go'llaniladi, tasniflash yordamida diagnostika tizimi kasallikni tezda 
aniqlaydi va tibbiy xodimlarga tezda qaror qabul qilish va muayyan kasallik uchun to'g'ri tashxis 
qo'yishga yordam beradi. 

Gastroenterologik kasalliklar tibbiyoti sohasidagi algoritmlarning samaradorligi sinovdan 
o'tkazildi va tegishli natijalarga erishildi. Inson tupurigining tarkibi, tupurigining xususiyatlari va 
funksiyasi yuzasidan tadqiqot olib borildi. Inson tupurigining parametrlari va uning inson salomatligiga 
ta'siri o'rganildi. Bunday holda, oshqozon-ichak trakti kasalliklarini dastlabki tashxislash uchun 
algoritmlarni tahlil gilish amalga oshirildi. Tuprik yordamida siz oshqozon-ichak trakti kasalliklarini 
oldindan aniqlashingiz mumkin. Oshqozon-ichak trakti kasalliklarini dastlabki tashxislash va aniqlash 
uchun KNN, Random Forest, DNN va ResNet tasniflash algoritmlari qo'llaniladi. 

Kalit so'zlar - KNN, Random Forest, DNN, ResNet, sun'iy intellekt, algoritm, gastroenterologik 
kasalliklar, tibbiyot. 

UckyccTBeHHEIi MHTemeKT (Artificial OyqeT 
intelligence) - HaykKaW TeXHOJIOrMA co3qaHHA 
MHTCJWICKTY AJIBHBIX MalluuH, oco6eHHO 
WMHTCJWICKTYAJIBHBIX KOMIIBIOTEPHBIX IpOrpaMM. 
MV caa3aH co cxoqHOK 3aa4e MCIOIb30BaHHA 
KOMIIBIOTEPOB JWIX MOHHMaHHA 4eJIOBeYeCKOrO 
HHTeIIeKTa, HO He OOA3aTeIbHO OrpaHH4MBaeTca 
OvoONOrM4ecKH [paBOMOAOOHBIMH MeTOaMH. 


[1,2] 


Jina = MeTpHK  paccTosHHA 
MCIIOJIb3OBaHO CBKJIMJOBbIM MeTpHKa: 
d y= 1\2 1\2 
(x,x) = (x1 — x!) +...4+ (% — xh) 
BXOJ, X IIpHcBaMBaeTcaA KJlaccy Cc HaHOosbIUeH 
BepOATHOCTEHO. 


Py =JIX =) == D1 =A 
ig A 
IIpeaBaputembHas (MarHocTuka MoMoraeT 
BbIACHHTb TIpoOsIeMBI, Ope esIUTb Y3KHe MecTa 
HIpewIpHaATHA, COcTaBHTb WporpamMy OyzyUHXx 
H3MeHeHHH WH JOJDKHA OTBCUaTb Ha BOIIPOCBI: 
MOXKHO JI pelmuTb BBIABJICHHBIC TIpoOJIeMBI, B 


Jla perpeccuu MeToy OyyeT TakKuM xe, 
BMECTO KJIaCCOB CoceyeH Mbl BO3bMeM 3Ha4ueHHe 
yeiw WM HalyemM twelepoe 3Ha4yeHHe WA 
HeBHMMOM TOUKH aHHbIX, B3AB cpeyHee, 
cpeqHee uM mrOOyIo MoszXo_ANyIo PyHKUHIO. 


KakOi MOcHeLOBaTeMbHOCTH UX HeOOXOLHMO 75 6) 
? 
pemare. [22] 7 . Asroput Random forest («cry4aitnprit 
AnroputM K-6nmKatimux —coceyleli jlec»)—  alropuTM MalimMHHoro _oOyyuenus, 
(KNN) — 9To THI ynpaBsiemMoro aTOpHTMa — HennonKeHHETi Jeo Bpeiimanom u Ayes 


ML, KOTOpBIM MOXKeT HCIOIb3OBaATbCA Kak JIA 


Kaccupukalun, Tak UU a 3anay 
IIporHo3supoBanua perpeccuu.[3,4] 
Asropum™ K-OsmxKalimmx  coceyei 


paOoTaeT Kak «CXOJCTBa IIPH3HAKOB»», OCOOeHHO 
HCHONb3yeTCA IIA MPOTHO3MpOBaHHA 3HaueHuii 
HOBbIX TOUCK JaHHBIX, YTO HOBOM TOUKe JaHHBIX 
OyqeT TpHcBOeHO 3Ha4deHHe, HaCKOJIbKO OH 
OIM3KO COOTBeETCTByeT TOUKaM B OOy4arOLIeM 
HaOope. 

KNN nomayaer 
B KOHTpOJIMpyeMBle asITOpHTMbI + OOyyeHHA. OTO 
oO3HayaeT, YTO eCTb HaOop WaHHbIX C MeTKAaMU 
oOyuarollux W3MepeHHit (x, y), H HaliTH CBA3b 
Mexay x uw y. Lens oOnapyxutTp dyHKIHIO 
h:X—>Y, 4TOObI, HMead HeEH3BeECTHOe HaOIOTeHHe 
x, h(x) Mor MosOKNTeIBHO mpeqcKa3aTb 
MCHTHYHbI BEIXOI y. 
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Kariiep, 3aKjOUaFOIMiicd B UCIOUb30BaHHH 
KOMHTeTa (aHcaMOIIA) PellaroliMx JepeBbeB. 

Random forest BEImouHAeT BbIOOpKy CTpOK Hu 
CTONONOB Cc epeBoM pelieHHii B Ka4ecTBe 
ocHospl. Moyes hl, h2, h3, h4 ormmuarotcs zpyr 
OT fpyra Oombilie, 4YeM pH UcHoOmb30BaHHu 


TOJIbKO MEIUKOB H3-3a BLIOOPKH CTOMOLOB. [7,8,9] 
Instance 
Random Forest ii “al tea 
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yMeHbluateca. Korgqa Bbl yMeHbulaete  k, 
yucnepcua = yBeyiM“uMBaeTca. Ho cMelleHHe 
OcTaeTCA MOCTOAHHBIM WIA BCero mporecca. k 


MOXKHO HaliTH C TOMOLIbIO TepekpecTHOH 
IIpOBepKu. 
TsryOoKoe oOyyenne (DNN) - 


COBOKYIHOCTb MeTOJOB MallIMHHOrO OOy4eHHA, 
OCHOBaHHBIX Ha OOy4eHHH MIpesCTaBIeHHAM, a He 
clelWasIu3HpOBaHHbIx ayIrOpHTMax oy 
KOHKpeTHble 3a]a4H. 

IryOokoe o6yyeHHe XapakTepH3yeTca Kak 
KJIaCC aJIFOPHTMOB MalliMHHOTO oOyueHna, 
KOTOpBIi: MCIIOJIbSyeT MHOTLOCJIOMHY!O 
CUCTeMy HeJIMHeHHEIX PUIIbTPOB JIA U3BIIeUeHHA 
IIpH3HaKoOB C MpeoOpa30BaHuamu. [10,11,12] e 

Kaxxybiit NociexyIOWni cov nosy4aeT Ha 
BXOJ[€ BbIXOJHbIe WaHHble WpeblAyuero cyo#. 
Cuctema riryOokoro OOy¥eHHA MOxKeT COUeTATbe 
aJITOPHTMBI OOyYeHHA C YAMTeIIeM H Oe3 yaHnTeNA, 
pH 9TOM aHasM3 oOpa3ijla mpeszcTaBiaer 
coo oby4eHne 6e3 yunteda, a 
Kjlaccuukalyua — oOyueHHe Cc  y4HTesieM, 
oOaqaeT HeCKOJIBKMMH CJIOAMH  BBbIABIICHHA 
IIpH3HaKOB WIM [apaMeTpoB lpeycTaBsiIeHud 
JaHHBIX (OOy4eHHe Oe3 yauTessA). 

IIpu 9TOM TpH3HaKH OpraHH30BaHbl 
WepapxuueckH, pH3HakKH Ooslee BbICOKOTO 
YPOBHA ABJIAIOTCA IIPOM3BOAHbIMH OT IIpH3HaKOB 
Oouee HU3KOTO ypoBHA. 

ABIACTCA YaCTbIO Oosee WMpoKoOM oOsacTu 
MallMHHOroO OOy4eHHA H3yY4eHHA TpeycTaBseHuit 
JaHHBIX, (POPMUpyeT B Ipowecce oOyyeHuA cIOU 
Ha He€CKOJIBKHX YpoOBHAX [peycTaBeHnii, 
KOTOPbI€ COOTBETCTBYIOT pa3JIM4HbIM YPOBHAM 
aOcTpakIHH; COM OOpa3sy!lOT HepapxHlo NOHATHI. 


“ind 
ce 28 e 
e 
@ 


Input Data Output 


@ 


Layer N 


Output Layer 


layer 1 


Hidden Layer 


Puc 2. Apxutextypa DNN. 
OctaTrouHad HelipoHHasa ceTb (ResNet) - 


9TO HCKYCCTBeCHHAaA HelipoHHaa 
cetb (ANN). OctatouHbie HeipoOHHbIe ceTH 
MCIOJIb3YIOT MIPOMyCKHBbIe 

COCIMHCHMAMIIN APIIBIKH WIA Wepexoyqa  depe3 
HekotToppie con. [13,14,15] 
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Tunmunple Moyen ResNet peamm3yroTca c 
JIBYX - WIM TpeXCOMHEIMH TIpoycKaMH, KOTOpbIe 
colepxaT HemMHeMHOcTH (ReLU) u makeTHyto 
HOPMAaJIH3al[HIO Me?K Ly HUMH. 

JJonouHUTesIbHad BECOBad MaTpHIla MO%KeT 
HCHOUIb3OBATECA JIA H3YACHHA BECOB IIpOMycKoB, 
9TH MOJICIM H3BECTHBI KaK MarCTpasIbHBle ceTH. 
Moyemw# Cc HeCKOJIbKHMM  TapasuieyIbHbIMu 
IIponycKaMu Ha3bIBaloTCA IIJIOTHBIMH CeTAMH. 

B KOHTeKCTe OCTaTOUHBIX HelpOHHbIx 
ceTeii He CBA304HaA CeETb MOXKeT OBITb ONmMcaHa 
Kak IIpocTas CeTb. 

Ectb Be OCHOBHEIe IMpH4uHHbl 
oOaBJICHHA IIpOMyCKHBIX CoeyMHeHUH: 
YTOOLI W30@KaTb TIpOOJIeEMbI Ucye3arOlNx 
TpayMeHToB WIM CMATYMTS MpoOsemy Jerpayanun 
(Hacbill|eHHA TOUHOCTH); 
rye WoOaBieHve Ooubilero KOMYeCTBA CIOeB K 
ToyxosMNeH rryOokoii Moye IpHBOAHT K 
Oosee BLICOKOM OmmMOKe OOy4eHUA. 

Bo Bpema oOy4eHua Beca aalTupyroTca K 
OTKJIIOUCHHIO BOCXOMAMeTO COA, WH YCHIIMTb 
paHee mponmyujeHHEIi cot. B mpocTreutem 
ciyyae ajjaliTHpy!OTCa TOKO Beca Ad 
COeMHEHHA COCeZHETO COA, O€3 ABHbIX BeECOB 
JIA BOCXOAAMCTO CIO. 

3ro padotaet sryume Bcero, Kora OHH 
HeJIMHeCHMHBIM COM WepecrymaetT, WIM Kora BCe 
IIPOMexKyTOUHEIe CIO ABJLAIOTCA 
JIMHeMHBIMH. Ecnm HeT, TO WIA TWpomyujeHHoro 
COCMHeEHHA ClleqyeT BbIYYHTb ABHYIO BeCOBYIO 
MaTpHlly (cileqyeT Uctionb30BaTb HighwayNet). 

IIpormyck 3ddekTuBHO yipomlaeT ceTb, 
HCHOUIb3yYA MCHbINe CIOCB Ha HavaJIbHbIX 9TAaTaXx 
oOyueHHa. ITO yckopseT oOyyeHHe 3a cCueT 
YMCHBIUCHHA BIIMAHHA UCUe3AaIOLIMX TpayMenTos, 
Tak KaK CylIeCTByeT MeHbIIe coeB AA 
pactipoctpaHenua. 3aTeM = CeTB-—s HOCTeTIeHHO 
BOCCTaHaBJIHBaeT IIPOMYIeHHbIe COM TO Mepe 
W3Y4CHHA IIPpOCTpaHCTBa OOBEKTOB. 

K konuy oOy4eHHA, Kora BCe CIO 
paciiupsaroTca, OHa ocTaeTtcd OmMKe K 
MHOrooOpa3vi0 HS TaKHM)=s« OOpa30M_—s MTC 
OpicTpee. HeiipoHHad ceTb 6e3 OCTaTOUHBIX 
yacTeHi uccyleqyer Oobuie mpoctpaHctTBa 
IIpH3HakoB. ITO jewaeT ee Oomee ya3BUMOH K 
BO3MYIL[CHHAM, KOTOPbIe 3aCTABJIAIOT Ce OKHaTb 
MHorooOpa3Hve, WM TpeOyeT AOMOJHUTEIIbHEIX 
oOy4arollNx JaHHBIX JIA BOCCTAHOBJICHHA. 


TIA 
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Puc 3. Anroputm ResNet 
OCHOBHAA 4YACTb 
B cTaTHcTHKe MeAHIMHCKHX 3a00s1eBaHHi 
racTpodHTeposorMyeckve 3a00eBaHHH CTOHT Ha 


BTOPOM MecTe. CMepTHOCTB c 
racTpodHTeposOru4yecKHM 3a00j1eBaHHeM 
yBeyIM4nNBaeTCA TO 3a TOROM. CBa3H C 9TOM 
HCIOIb3YA COBPCMeCHHBIX MOJ[eJIM, aITOPpHTMBI Hu 
apXHTeKTyp HCKyCCTBCHHOTO HHTeJWIeEKTa MO%XKHO 
pa3pa0orTatTb alllapaTHO-IIporpaMMHBbIif KOMIMIeKC 
JIA MpOrHo3HpoBaHHaA UH pexBapuTesbHOTO 
jWMarHocTupoBaHHe racTpodHTeposOrMyecKux 
3a00eBaHHi. 

C — TOMOLIbIO 
ayIrOpHTMaMU cjleaHoO aHalH3 93ddeKTHBHOCTb 
amropuTMos. Jia oOpa3ija aHau3a BbIOpaHo 
cyIrOHa YeOBeKa. CurOHa (OT JaTHHCKOrO Saliva) 
— 9TO OecliBeTHad %*KUKOCTb, BbIeAeTCA B 
CJIFOHHBIMH 2%Kese3aMH B TOuOCTH pta. B nosocTu 
pTa e€CTb pa3JIM4HBIle CIIFOHHBIC 2%Kesle3a, TOITOMY 
CIOHa 4elIOBeKa 4aCTO paCCMaTPHBaIOT Tak 
CMeIMaHHYT!O0 CJIFOHY. 

CiroHa - 3TO enmé aKTHBHBIM 
IIMINeBapHTeJIbHBIM ~COK, 3a CyYTKH y B3pocOrO 
yemoBeka oOpa3yetca 0,5 — 2,0 m cmon. B 
IIOJIOCTH pTa eCTb TPH BUa CIIOHHOYO 2%Kese3bI: 

e MykouHBIle; 

e O€JIKOBEIe, 

¢ cMellaHHa’. 

@MyHKUMA COMBI: 

elInmjepaputembHai — cMa4yMBaeT 4 
YBIIAKHACT MIMIY, paCTBOpAeTCA COM WM caxap, 
TIOMOraeT PIOTATb MMILy. 

© 3all[MTHad — ipeOXpaHAeT OT BbICbIXaHHA 
TONOCTH = pTa, OTMbIBaeT HayléT  3yO0oB, 
HeliTpalM3yeT KUCIIOT, perymupyeT Temiepatypy 


BBICIUICe YKa3aHHOM 
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IIpHHuMaeMoi TMM WM MCTOYHMK KaliblMa 
tbocdbopa. 

© Tpoduyeckas - perysupyroT 
MHKPOLUMpKyIATOpHOe  KpoBooodpamjenue  B 
TKAHAX CJIIOHHBIX %*Kesle3 HW CIM3HCTOM OOo0UKe 
TOIOCTH pTa. 


XapaktTepucTuka CJIOHbI 4YesloBeKa. Y 
3N0poBoro 4elloBeKa CMelllaHHad  cCJIKOHa 
COCTAaBJIAeT Boa, opraHHueckue u 
HeopraHuyeckne KOMIMOHEHTBI. Tlonuaa 
XapaKTepHCTHKa CJIFOHBI yKa3aHo B TaOsmue Nel. 

TaOdnuia Nel 

Bona 99,4- 
99,5 % 
Opranuueckue uw 0,5- 
HeopraHHyeckHe 0,6 % 
KOMIOHEHTBI 
Bbesxu 1,4- 
6,4 r/n 
My uu 0,8- 
6,0 r/n 
XoslecTepou 0,02- 
0,5 r/n 
Troko3a 0,1- 
0,3 r/n 
AMMOHHH 0,01- 
0,12 r/n 
Mouesas KHCIOTa 0,005- 
0,03 r/n 

HeopraHuyeckne BelllecTBa CJIFOHbI — HOHBI 

HaTpHa, Kaslua, KaliblMad, MarHua, 2%«Kelle3a, 


Kaiba, xopa, Topa, a TakxKe docdarst, 
XIIOPHAbI, CyIb@aTsi, OukapOouatst.[16,20,21] 

Opranvueckue BelecTBa CJIFOHBI: 

© [IMKOMpOTeH ABI, TpaHcdeppuH, 
lepyOy1a3MvH, aJIbOyYMUHBI, TyIOOYJIMHBI, 
CBOOOJHbIC AMMHOKHCIOTEI, AMMYHOrIOOyJIMHBI; 

@ HeOeJIKOBbIC a30TCoyep Kane 
CoeMHeHHA — MOUeBHHA, AMMHAK, KpeaTHH; 

e BeLecTBa C OaKTepHIMAHBIM JelicTBHeM — 
JIM301IMM, oOsla qari TakxKe u 
IIPOTHBOKapHecHBIM 90pPeKTOM, a  Takxe 
CIOCOOHOCTbIO CTHMYJIMpOBaTb pereHepaTOpHBle 
IIPOLeccer; 

°B CMeIIaHHOl COHe CofepxKatTca WO 3 Mr 
%  CBOOOJHBIX MOHOCaXapHyOB, a Takxe 
IIpOAYKTbI UX MpeBpaljeHui — wakTaT, WupyBar, 


WuTpar; 
eBellecTBa MYKOHAHOM pHpoubl, B 
yacTHocTH MyuwH. MyuwH — BaxHetuni 


opraHMueckni KOMIIOHCHT CJIFOHBI, oOeclieuHBaeT 
BASKOCTb- CJIFOHBI, ciocoOcTByeT CKJICMBAaHHIO 
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yacTH4eK TMM MU opMupoBaHHio MMUeBoro 
KOMKa, IIOJTOTOBJIACT ero K IIPOrlaTbIBaHHI0; 

eB CMeIUaHHOM cOHe B HeOOsbIIMX 
KOJIM4eCTBAX IIPHCYTCTBYIOT XOJIeCTepHH UM ero 
aupeEl, 2KMPHBbIC KHCJIOTBI 
riuuyepodocposummn ABI; 

 (pepMeHTBI. 

TopMouEt: 

© KOPTH30H; 

© KOPTH30I1, 

© 3CTpOreHbI, 

© TECTOCTeEpoH, 

® cayIMBOIIapoTHH, 

© yporacTpou, 

© HHCYJIMHOMO00HOE BeLIeCcTBO, 

e TlHOKaroH, 

© TOHHH. 

ButaMuHel: 

e BHTaMHH C, 

© HUKOTHHOBAA, 

© IIAaHTOTeHOBAA, 

e (boumeBas KUCJIOTA, 

¢ THaMHH, 

e pHOodaBuH, 

© IIMpHOKCHH. 

Heopranuyeckue BelecTBa CJIIOHbI — HOHBI 
HaTpHa, KasiMd, KasiblMa, MarHua, xKele3a, 
Kaiba, xIopa, dTopa, a TakwxKe docdarsl, 
XJIOPHbI, CyIb@atsl, OuKapOonatsi.[17,18,19] 

B 2014 rogy TattkeHtcKoM MeyMIIMHCKOM 
akajleMHH TpoBeyeHoO wccreqoBaHue Ha 
IipeqBapuTeJIBHbIe yjMarHocTuKu 
racTpodHTeposorMyeckux 3a0oeBaHHi. bpiio0 
pa3spaOoTaHo (oTooieKTpH4eckuli mpuoop WIA 
HCCeOBaHHA %KUAKOTO OOpasila. 

Vcnomb30BaHve: Meynuunna, mMeaquiiM“Hckne 
YCTpoictBa WA WpeABapuTebHOM AWarHOCTHKH. 


3aqaya: YxBemmuenne yaoOctTBa 
HCHOIb3OBAHHA 3a CUCT YIIPOMCHHA KOHCTPyKUHH 
HM YMeHbIUeHHA radapHToB, paciliupeHue 
(PYHKUMOHAJIBHBIX BO3MOXKHOCTEH. 

CylHOCTB ToylesHon MOJleJIM: 
MorTooseKTpHyeckuit lipHoop CONep2KMT 


COCMHCHHBIM C HCTOUHHKOM TOKa WCTOUHHK 
cBeTa, YCTaHOBJICHHBIM C BO3MOXKHOCTBIO 1osayH 
cBeTa Ha [MOCuIeOBaTesIbHO pa3MeleHHbIe U 
ONTH4YeCKH CBA3aHHbIe § HNadparMy, JIMH3y, 
(POTOIIEMeHT, CBeTOBOM uIbTp UH ycTpolicTBO 
JUId pa3MellleHua uccileqyemoro oOpa3iia. 
IIpudop cHaOoKeH MHKpoaMilepMeTpoM, 
TIOXKIFOUCHHBIM K (OTORTIeMeHTy. YcTpoicTBo 
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WId  pa3MellleHua uccileqyemoro oOpa3iia 
BBINOJIHEHO B BHC YCTaHOBJICHHOM Me%KLy 
CBCTOBbIM (PHJIBTPOM MH JIMH30i CbheMHOM paMKH, B 
KOTOpOH C BO3MO2%KHOCTBIO CbeMa 3akpellieHa 
TpospadHad MOVIO%KKa. 


[= 4 
=“ a 


| 
, 
° it ton | 


ir) 
o 
i 
o 
n 
z 
Dal 
N 


Our. 2 


Our.1 


Puc 4. Ueprex dorossieKTpu4eckoro 


TipuOopa 
MorosseKTpHyeckni mpHoop WA 
MCCIeOBAHHA %XKUAKOTO oOOpa3ija coepxKHT 


COC{MHeCHHBIM C HCTOYHHKOM TOKa | HCTOUHHK 
cBeTa 2, YCTaHOBJICHHBIM C BO3MO%KHOCTbIO 
TOWau CBeTa Ha MOCeOBATeJIbHO pa3MeLL|cHHbIe 
MW ONTHYeCCKH CBxA3aHHbIe AMadparmpl 3, 4, HH3y 
7, (borosmemeHt 8, cBeToBoi dusbTp 5 u 
YCTpOHCTBO WIA pa3MelleHHA MCcceayemoro 
oOpa3iia, mIpu 3TOM OH cHa02KeH 
MHKpoaMiiepMeTpoM 9, MOKIIOUCHHBIM K 
(botoosiemMenty 8, ycTpoiicTBo AIA pa3MenjeHua 
uccileqyeMoro oOpa3ila 6 BbIMOJHeHO B BME 
yCTaHOBJICHHOM Me%K Ty CBETOBLIM (PHJIBTpOM 5 u 
MH30H 7 cbeMHOM pamMKu 11, B KOTOpOH c 
BO3MO?%KHOCTBIO CbeMa 3aKpellieHa mpo3paqHasr 
moyo0x%xKa 12 (Puc 4). 


B  aHHOM = UcCieqoBaHuH mpoBeyeHo 
MOepHH3alHna almlapaTHO-lporpaMMHbIii 
KOMIIJICKCa. Hye yka3aHo yepTexk 


lipealaraeMou HOBOrO almapara (Puc 5). 


offal bebo be 


te He It Its be 


S, Sensor 


Puc 5. Ueprex mpeaqiaraemon almapata 
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Bo3MoOxKHOCTH lpeyyiaraeMow = alimlapaTHo- 
IIporpaMMHbIM + KOMIMIeKCa KOMIIJICKTYeTCA C 
MaJIbIM KOMIIOHCHTOM: 

Cexcop (aT4HK CJIFOHBI) 
LED »oxpau 

Wi Fi uu Bluetooth Mozy 
USB nopt 

Barapes 

Buocexcopsti 

Moropyuk 

IIpunyun padotsr almapaTHo-lmporpaMMHBIit 
KOMIIIeKca O4eHb pocra: AnmmapaTa MO2KHO 
MOCTaBHTb Ha WjeKe MallMeHTa, ywepe3s CeHCop 
CJIKOHBI H OMOCeHCOpE! OyeT OMpeeATb COCTAB 
CJIFOHBI MWallMeHTa, NOTOM aHHble OTMpaBIAeTCA 
Ha KoMibioTep. Ha mepcoHasIbHOM KOMIIbIOTepe 
OyeT ycTaHOBJIeHa TporpaMMHBIM OOecriedeHHe 
HW 6a3a 3HaHWe, KOTOpbIM OyeT CeuaTb aHasM3 
COCTAB CJIFOHbI NallHeHTa. 

C TIOMOLI[bIO BBICLUee ykKa3aHHOM 
QJITOPHTMaMH MO%KHO TOCTPOHTb MOjeIb U 
aIrOpHTM Id peqBaputesbHoro WMarHo3sa 


TalWeHtTa Ha racTposHTeposOrnyecKux 
3a001eBaHHAX. 

Xow nccsieqoBaHue TIpOMOJDKUTBCA 
TaIbHeHIeM JO MOJy4eHHA COOTBETCTBYIOLIMX 
pe3yJIbTaTOB. 

Aunasior allilapaTHO-lIporpaMMHOoro 
KOMIIJIeKca (Puc 6) yueHBle CILIA 
(Maccauycetckoro TeXHOJIOTH4eECKOTO 
yHuBepcnteta) pa3padoTamm almapaToB Ia 
olpeyesyIeHHaA KOJIMYeCCTBO IJIFOKO3bI, 4TOOBI 


W3MepUTb YpOBeHb caxapHoro Auabera. [11] 


Puc 6. Annapat ipeqBapuTeIbHOrO aHasiu3a 
caxapHoro yuadeta 
Bropow auaylor alllapaTHo-liporpaMMHoro 
komiisiekca (Puc 7) yaenpie CIUA pa3padoTamm 
emle OfHY aliiapar Wa onmpesemenue 
HapKOTHYeCCKHM BeLeCTB B COCTABEe CJIKOHbI 
yemoseka. [11] 
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Biosensor 
Strip Roll 


Sensor Cartridge Battery 


Saliva 
Acquisition 
Module 


RGB IMU + 
Sensor Motor Communication and 
Control Board 


Puc 7. Annapart 114 ompeyemeHue 
HapKOTHYCCKHX BeLeCTB 
PE3SYJIBTATBI 

J\na TecTHpOBaHHA UM aHasIM3a aIFOPHTMOB 
ObuI0 coOpaHoO HauasIbHbIe aHHbEie y 200 
TaljMeHToB. CoctTaBsleHo ata ceT H3 6 BXOJALIUX 
llapametpos (Puc 8). Jjara cet Obi10 pa3qeeHo Ha 
WjBe 4aCTH HW poBeseHo Mpolecc oOy4eHue ata 
ceros. IIpopeyeHo aHamM3 alropHtmosp KNN, 
Random Forest, DNN, ResNet. 

Vcntob30BaHo WA TlocTpoeHue 
ajIropuTMos KNN, Random Forest, DNN, ResNet 
A3bIK IIporpamMMupoBaHHe Python. PaspadoTaHo 

a3HbIC MOJCJIM JIA KaKTOrO asIrOpuTMa. 


Ilapametpbi JjJaTa ceTe Haszeanue 
COCMAa6A CIIONDI 
Parameter_1 benku 
Parameter_2 MyuuH 
Parameter_3 XouecTepos 
Parameter_4 Tmro0Kko3a 
Parameter_5 AMMOHHH 
Parameter_6 Mouesasa KHcIOTa 


Puc 8. CromObl napaMetTpos. 
Ha cyeqyroujuM 9Tame cyenaHo aHasu3 
TOYHOCTh OOyYeHHe aTa ceTOB JIA KaxKOrO 
aylroputma (Puc 9). 


Accuracy 
N— 
Ns 
Random Forest Ty 
KNN 


0% 20% 40% 60% 80% 100% 


Puc 9. TouHocTb alropuTMos KNN, Random 
Forest, DNN, SVM Boppema oOy4enne jata 
CeTOB 
3AKJIFOQWEHHE 
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JlampHelijeM riaHupoBaHo ysBerMunTb UroObl yBeww4HTb TOUHOCTB aslroputma DNN 
TOYHOCTh KaxkOrO asIrOpHTMa , MOHAOOMTECA WiaHupyeTca WOOaBUTb elle TaHHbIe OKO 2000 
YBCJIMYUTb KOJIMYECTBO MalMeHTOB JIA ata cetTa. allMeHTa. 
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INTRODUCTION 

Based on activating and accelerating student 
activity, the foundation of problem-based learning 
technology is that human thinking begins with 
solving a problem situation and has the ability to 
identify, research, and solve problems. Problem- 
based learning plays an important role in 
developing students’ creative thinking and creative 
abilities. 

Today, Uzbekistan is a country with a 
rapidly developing economy and _ education 
system. In the ten years since independence, our 
country has undergone significant changes and 
gradual reforms in the traditional education 
system. Therefore, the study of the rich experience 
of foreign countries in the field of education is an 
urgent and very demanding task. It is no secret 
that, given the circumstances and characteristics of 
our education system, the use of such experience 
is much more effective than achieving the same 
results as long and costly experiments. In 
particular, the problems and tasks in this area are 
almost the same everywhere. It is known that one 
of the main problems in the field of education is 
the development of new educational technologies 
and their psychological justification. This article is 
a commentary on the basic concepts of the theory 
of problem-based education, which is a type of 
non-traditional education today, and introduces the 
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specialists of our country to the achievements of 
other authors actively working in this field. 

It is known that the educational process has 
two characteristics: the management and 
formation of students’ ability to independently 
acquire new knowledge. All the educational 
technologies used today are closely interrelated, 
but at the same time the requirements for each 
technology are its upbringing, the nature of 
education and the initiative of the student. 
Education based on the principle of consciousness 
(intuitionism) - the nature of learning. 

Given the theories of education based on the 
principle of consciousness, it is important to 
answer the following question: What is the object 
of awareness in the learning process? If students 
only know the rules, the tools, then it is called a 
traditional, communicative, dogmatic form of 
education. If this is awareness of the behavior itself 
following certain rules, then it is a theory of the 
formation of mental actions. If it's a program, an 
algorithm of actions, then it's a programmed 
exercise, an algorithm theory. If the task is to 
understand the problem, to master the tools, 
methods and techniques to solve it, then it is a 
problem-based education. According to some 


experts, "traditional education is a form of 
information and communication, dogmatic, 
passive education, and its effective 


implementation depends on many factors, in 
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particular, all the basic conditions and conditions 
of knowledge development, determined by the 


individual psychological characteristics of 
students. includes "[1]. 
LITERATURE REVIEW 


Based on the above, the study of problems 
related to the development of non-traditional 
education remains relevant and effective today. 
The most important of the models that are evolving 
in non-traditional education areas, which are 
prevalent in modern higher education and have a 


significant impact on modern educational 
practices, include software and problem-based 
learning. 


Problem-based learning is based on students 
learning new knowledge by solving theoretical and 
practical problems. Well-known Polish scientist 
V. Okon in his book "Fundamentals of Problem- 
Based Learning" states that the closer the 
researchers are to the path of research, the better 
the results [2]. Russian experts (TV Kudryavtsev, 
AM Matyushkin, ZI Kalmikova, etc.) have 
managed to develop a psychological basis for 
problem-based learning in various modifications. 
According to the authors, “the problem teaches 
students to solve a cognitive task and ways and 
means to solve it independently with the direct 
participation of the teacher or students. They make 
assumptions, plan and discuss methods to verify 
accuracy, debate, experiment, observe, analyze, 
substantiate, and prove results. ”[7] These include, 
for example, the problems of independently re- 
proving rules, laws, formulas, theorems, 
mathematical formulas and expressions, and 
finding ways to prove a geometric theorem. 

Problem-based learning involves several 
steps: 

1) understanding 
situation; 

2) its analysis, the formation of a particular 
problem; 

3) problem solving (identification and 
substantiation of hypotheses, their verification); 

4) Check that the solution to the problem is 
correct. 

This process follows three logical steps that 
occur in a_ problem _ situation, including 
understanding the problem, solving it, and drawing 
a final conclusion. A.V. According to Brushlinsky, 
"Thinking begins with a problematic situation, that 
is, during its activity a person begins to experience 
incomprehensible difficulties in trying to move 


the general problem 
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forward successfully Thus, the resulting 
problematic situation becomes a conscious task of 
man" [3]. 

RESEARCH METHODOLOGY 

Basic concepts of problem-based learning: 
"problem-solving", "problem-solving", 
"problems", "problem-solving", "problem- 
solving". 

The condition for achieving the goal of 
studying a problem can be open or closed, that is, 
clear and expressive. We think of a problem 
situation as a way to create problem-based 
problems (as a way to identify problems that exist 
objectively). Problem-based learning, which is 
reflected in the thinking of students, is based on 
their analytical and _ synthetic activities. 
Apparently, this is an heuristic research work with 
great development potential. 

Let's look at some of the features of 
problem-based learning. New information is 
gained in the process of solving theoretical and 
practical problems, and _ traditional training 
materials are provided. In the process of problem 
solving, the student overcomes all difficulties, his 
activity and independence reach a high level here, 
and in traditional teaching there are problems with 
the oral presentation of the material or through the 
textbook, due to the student's temporary 
withdrawal from the didactic process. a state of 
compression and difficulty is observed. Student 
engagement helps to develop positive motivations 
and reduces the need for formal verification of 
outcomes, whereas in traditional teaching, 
monitoring student outcomes is only concerned 
with the learning process. Learning outcomes are 
relatively high and stable. Students are able to 
apply their knowledge more easily in new 
situations and at the same time develop their skills 
and creative abilities, while in_ traditional 
education not all students have the opportunity to 
give one hundred percent results and use the 
information received from the teacher difficult 
Now, when we think of a problem, it can be seen 
as a means of creating a problem, and it can be 
formally presented. The problem is focused on the 
needs and capabilities of the students and is 
reflected in the presentation. 

ANALYSIS AND RESULTS 

According to experts, "the process unit is an 
open or closed conflict of the problem, which is 
related to the environment and promotes the 
logical and creative development of the student" 
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[4]. From the above, it is important that the student 
in the problem situation is able to independently 
address the situation and the teacher is able to 
show the student the conflict. The didactic basis of 
problem-based learning is determined by the 
content of its concept. According to MM 
Makhmutov, the basic concepts of problem theory 
of education are "problem situation", "scientific 
hypothesis", "problem teaching", "problem 
education", "problem bases", "logical search" and 
"problem presentation". Another important point 
is that the form of implementation of the principle 
of problem-based learning is the problem of 
learning, which is a subjective phenomenon and is 
present in the mind of the learner in an artificial 
way. In this sense, the didactic classification of 
educational problems presented by some experts is 
based on the following four cases: 

1) origin and place; 

2) participate in the learning process; 

3) socio-political significance; 

4) methods of organizing the decision- 
making process [5]. 

Psychological classification of learning 
problems is based on the following indicators: 

1) difficulty in an unknown conflict; 

2) how to solve the problem; 

3) the connection of known and unknown 
facts in the problem. 

Experts identify three types of problem- 
based learning: 

1) scientific creativity; 

2) practical creativity; 

3) artistic creation. The main purpose of 
problem-based learning is to increase mental 
activity in certain contexts. 

According to psychologists, students’ 
activities are related to the contradictions between 
their experiences and the problems they face, and 
occur in the process of solving learning problems. 
This contradiction leads to active mental 
movement. Another important issue in problem- 
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based learning is that the opinion of experts in the 
process of creating a problem situation is related to 
the logical relationship between object and 
subject, the psychological state of the subject 
(student), and new, unknown knowledge in the 
process of problem solving. and is presented as a 
task to demonstrate actions [6]. In other words, the 
problem situation is that the solution of the 
difficult problems facing the subject requires 
additional knowledge. The student will have to 
find and invent this missing knowledge. 

As aresult, there are a number of advantages 
of problem-based learning over traditional 
education: 

1) teaches logical, scientific, dialectical, 
creative thinking; 

2) better understand educational materials, 
thus strengthening knowledge; 

3) leads to a deeper intellectual feeling, 
including a sense of joyful satisfaction, confidence 
in their abilities and strength, so it attracts students, 
arouses a serious interest in their scientific 
knowledge; 

4) Independent “scientific results” have been 
found to be easily forgotten and, if forgotten, the 
knowledge gained can be recovered more quickly. 

Conclusions and suggestions. Problem- 
based learning involves a student learning a certain 
task that he or she constantly thinks about and will 
not get out of until he or she solves it. 

Problems and shortcomings build strong 
knowledge and skills. The shortcomings of 
problem-based learning always create difficulties 
for the student in the learning process and force the 
student to learn. Therefore, it takes more time to 
understand and find solutions than traditional 
education. Teaching requires a great deal of 
pedagogical skill and time from the teacher, and it 
is precisely these conditions that prevent the 
widespread use of problem-based learning. But at 
the same time, problem-based education meets the 
requirements of modern education. 
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Annotatsiya. Ushbu maqolada kompyuter tarmoqlari modellarini yaratuvchi dasturlarning tahlili 
olib borilgan bo’ lib, har bir dasturning imkoniyatlari, undan foydalanish usullari ochib berilgan. 

Kalit so‘zlar: LAN, WAN, kompyuter tarmogqlarini modellashtirish, immitatsiya tizimlari, 
immitatsion modellashtirish, Arena, ExtendSim, Anylogic, Opnet, Cisco Packet Tracer NetMaker XA, 


planner. 


AnHoTayMaA. B 9TOH cTaTbe aHaIM3HpyIOTCA IpOrpaMMbl, KOTOpbile CO3qakOT MOJeIM 
KOMIIbBIOTePHBIX CeTei, HM OObACHAIOTCA BO3MO%KHOCTH KaxKOM MporpaMMbI HW cCrIOCOOBI ee 


VYCIIOJIbB3OBaAHHA. 
KsouesBbie CJI0Ba: 


LAN, WAN, MogemMpoBaHHe KOMIBIOTeEPpHBIX cerTel, 


CHCTCMBI 


MMUTAaUMOHHOTO MOeIMpOBaHHA, HMUTAalMOHHOe MOeMpoBaHHe, Arena, ExtendSim, Anylogic, 
Opnet, Cisco Packet Tracer NetMaker XA, niaHupoBlnk. 

Annotation. This article analyzes the programs that create computer network models and 
explains the capabilities of each program and how to use it. 

Keywords: LAN, WAN, computer network modeling, simulation systems, simulation modeling, 
Arena, ExtendSim, Anylogic, Opnet, Cisco Packet Tracer NetMaker XA, planner. 


Kirish 

Hozirgi vaqtda kompyuter tarmoqlaridan 
faoliyatning barcha  sohalarida: —texnologik, 
ijtimoly, iqtisodiy, fan, tibbiyot, kundalik hayot va 
boshqalarda qo'llanilib kelinmogqda. Zamonaviy 
mahalliy, korporativ, mintaqaviy va_ global 
tarmoqlarning texnik yechimlari va arxitekturasi 
hozirgi sivilizatsiyaning ikkita asosiy ilmiy-texnik 
tarmog'i - kompyuter va_ telekommunikatsiya 
texnologiyalari evolyutsiyasining tabily 
natijasidir. Begungi kunda korporativ kompyuter 
tarmoqlari ayniqsa faol rivojlanmoqda va 
takomillashtirilmoqda, ular nafaqat kompaniya 
filiallari o'rtasidagi ma'lumotlarni uzatish tarmog'1, 
balki xodimlar va  myozlarga — kerakli 
xususiyatlarga ega turli xil xizmatlar va servislarni 
taqdim qiladigan murakkab komplekslardir. 

Texnologik yechimlarning xilma-xilligi va 
tarmoq komponentalarining ko’p _ faktorligi, 
korporativ tarmoqlarni loyihalashning murakkab 
rasmiylashtirilgan jarayon  ekanligiga — olib 
keladigan omillardir. Shu sababli, korporativ 
tarmoq loyihasini yaratishda kompaniyaning 
talablari va biznes jarayonlarini tahlil qilish bilan 
birga, kompyuter tarmoqlarini 
modellashtirishning zamonaviy  usullari va 
vositalarini qo'llash ayniqsa muhim jarayon 
hisoblanadi. 

Ushbu tadgiqotning maqsadi kompyuter 
tarmoqlarini modellashtirish turlarini tahlil qilish, 
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kompyuter tarmoqlari modellarini qurish uchun 
turli dasturiy vositalarning xususiyatlarini 
aniqlashdir. Modellashtirishning asosiy vazifalari 
optimal tuzilmani, tarmoq apparat va dasturiy 
ta'minotini adekvat tanlash, tarmogning ishlashini 
tekshirish, rivojlanishining mumkin _ bo'lgan 
bosqichlarini aniqlash hamda kerakli xulosalarni 
chigarishdan iboratdir. Shu bilan birga, muayyan 
tarmog modellashtirish tizimi faoliyatning ma'lum 
bir sohasiga mos kelishini aniqlash uchun har bir 


modellashtirish turining afzalliklari va 
kamchiliklarini bilish muhim jarayondir. 
Usullar 


Modellashtirish — bu ilmiy bilish usuli 
bo'lib, undan foydalanilganda o'rganilayotgan 
ob'ekt model deb ataladigan oddiyroq ob'ekt bilan 
almashtiriladi. Modellashtirish asosan uch turga 
bo’lanidi. Bular: analitik, immitatsion va tabity 
usullardir. Tahlil qilingan manbalarda 
ta'kidlanganidek, to'liq miqyosli modellashtirishda 
o'rganilayotgan tizim o'ziga mos_ keladigan, 
o'rganilayotgan tizimning xususiyatlarini va fizik 
xolatini saqlab gqolgan holda_takrorlaydigan 
boshqa moddiy tizim bilan almashtiriladi. Ammo 
bu turdagi modellashtirish imkoniyatlari juda 
cheklangan. Muayyan vaqt oralig'ida har xil 
turdagi qurilmalar yoki operatsion tizimlardan 
foydalanadigan _variantlar + uchun  tarmoq 
unumdorligini sinab ko'rish juda murakkabdir. Bu 
katta kuch va vaqt sarfini, shuningdek, tekshiruvni 
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amalga oshirish uchun katta moddiy xarajatlarni 
talab qiladi. Shuning uchun ko'p_hollarda 
matematik yoki immitatsion modellashtirishdan 
foydalanish afzalroqdir. Matematik model — bu 
tizim holatini uning parametrlari, kirish signallari, 
boshlang'ich shartlari va vaqtiga qarab o'zgartirish 
jarayonini belgilovchi munosabatlar to'plamidir 
[1]. Matematik modellashtirishning asosiy usullari 
analitik modellashtirish va uning mugobili - 
imitatsion modellashtirish hisoblanadi. Analitik 
usullardan foydalanish navbatdagi kontseptsiyalar 
asosida qurilgan ehtimollik xususiyatiga ega LAN 
(Local Area Network, mahalliy tarmoqlar)ning 
aniq modifikatsiyalarini qurishni o'z ichiga oladi. 
Birog, bu turdagi modellashtirish bir qator 
kamchiliklarga ega: murakkab modellar uchun 
katta hisob-kitoblar; LAN hisoblash 
jarayonlarining analitik tavsifining murakkabligi; 
analitik apparatning yetarli darajada 
rivojlanmaganligi ayrim hollarda LANning kerakli 
xususiyatlarini tanlashga imkon bermaydi. 

LAN (Local Area  Network-noxaa 
mapmok) mahalliy tarmoq bo’ lib — uy sharoitida 5- 
6 kishilik, ba'zan esa bu tarmoqdan ofis sharotida 
50 kishi foydalanishi mumkin. LAN kichik 
maydonni qamrab oladi: Bu maydon kvartira, 
xona, ish joyi, aoydalanuvchilar ofisi yoki bir 
necha qavatli binolar bo’lishi mumkin [2]. 

Yugoridagi sanab- o'tilgan — salbiy 
xususiyatlardan shunday xulosa_ qilishimiz 
mumkinki, analitik modellashtirish usullari LAN 
ishlashining taxminly va o'ziga xos muammolarida 
muhim ahamiyatga ega. Bundan tashqari, WAN 
(Wide Area Network, ya’ni global tarmoq)ning 
ishlashini tekshirish mumkin bo'lmaydi. Ko'pgina 
haqiqiy vaziyatlarni analitik modellashtirish 
yordamida tasvirlab bo'lmasligini inobatga olib, 
biz immitatsion modellashtirishga murojaat qilish 
va undan foydalanishni afzal deb hisobladik. 
Ushbu turdagi immitatsion modellashtirish 
haqiqiy tizimlarni, shuningdek, tarmoqlarni 
o'rganishning eng mos usuli hisoblanib, tarmoqni 
modellashtirish yoki joriy tarmogni yangilashning 
yagona usulidir [3]. 


Immitatsion modellashtirish - bu 
kompyuter dasturi yordamida haqiqiy tizimda 
sodir bo'layotgan  hodisalarni kompyuter 


yordamida birma-bir takrorlanishi tushuniladi. 
Ushbu turdagi immitatsiyaning afzalligi shundaki, 
qimmat uskunalar sotib olish talab qilinmaydi, 
chunki dastur ularning ishiga taqlid qiladi va 
tanlangan texnik qurilmalarning barcha asosiy 
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xususiyatlari va parametrlarini juda anig, birma- 
bir tizimli ifodalaydi. 

Natijalar. 

Tadqiqot jarayonida mavzuga oid ilmiy, 
ilmiy-metodik adabiyotlar, tarmoqlarni 
immitatsion modelini qurib, bevosita ta’lim 
jarayonida qo’aniladigan dasturlarning 
imkoniyatlari qiyosiy o‘rganildi va tahlil etildi,bu 
sohada talabalar bilan ijtimoiy-pedagogik (suhbat, 


savol-javob, kuzatish, abstraksiyalash, 
formallashtirish, tashxislash, umumlashtirish) 
metodlardan foydalanildi. 

Muhokamalar. 


Kompyuter tarmoqlarini modellashtirishga 
yo'naltirilgan maxsus dasturiy ta'minot tizimlari 
mavjud bo'lib, unda modelni yaratish jarayoni 
soddalashtirilgan bo’ladi. Bunday  dasturiy 
ta'minot tizimlarining o'zlari tarmoq modelini 
uning topologiyasi va foydalanilgan protokollari, 
tarmoq kompyuterlari  o'rtasidagi —so'rovlar 
oqimining intensivligi, aloqa _ liniyalarining 
uzunligi, ishlatiladigan uskunalar va_ ilovalar 
turlari bo'yicha = dastlabki_ = ma'lumotlarga 
asoslangan holda yaratadi. Modellashtiruvchi 
dasturiy ta'minot tizimlari ixtisoslashgan va juda 
ko'p gqirrali bo'lishi mumkin, bu bizga har xil 
turdagi tarmoqlarni immitatsiya qilish 
imkoniyatini yaratib beradi. 

Tarmogni modellashtirish dasturiy ta'minot 
tizimlari har qanday’ korporativ tarmoq 
boshqaruvchisi uchun tarmoqni loyihalashda yoki 
mavjud tarmoqqa fundamental o'zgarishlar 
kiritishda foydali bo'lishi mumkin _ bo'lgan 
vositadir. Bugungi kunda ko'pgina immitatsion 
modellashtirishga  ixtisoslashgan kompyuter 
dasturlari mavjud  bo’lib, bularga: Arena 
(Rockwell dasturiy  ta'minoti), ExtendSim 
(Imagine Than Inc), Anylogic (XJ Technologies), 
NetMaker XA, Opnet (OPNET Technologies), 
Cisco Packet Tracer kabi dasturlarni misol qilish 
mumkin. Biz keyingi o’rinda ushbu dasturlarning 
xususiyatlari va funktsiyalari bilan  tanishib 
chigamiz. 

Arena (Rockwell software) - bu 
immitatsion dasturiy mahsulot bo'lib, u asosan 
biznes jarayonlarini modellashtirish uchun 
mo'ljallangan umumiy maqsadli SIMAN tiliga 
asoslangan. Dasturning  so'nggi _ versiyalari 
Windows-ga kiritilgan turli dasturlash tillarini 
qo'llab-quvvatlashni o'z ichiga oladi. Arena qulay 
ob'ektga yo'naltirilgan interfeys bilan jihozlangan 
va turli mavzularga moslashishni amalga 


icpev_| 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 


oshiradigan xususiyatlarga ega. Arena diskret, 
uzluksiz, shuningdek, birlashtirilgan diskret- 
uzluksiz modellashtirishdan foydalanish imkonini 
beradi [3]. 

ExtendSim (Imagine Than Inc) - bu tizimlar 
va jarayonlarning simulyatsiya modellarini 
loyihalashda  turli yondashuvlarni = qo'llab- 
quvvatlaydigan universal immitatsion dasturlash 
muhiti hisoblanadi. ExtendSim tizimi_ ko'p 
funksiyali bloklardan foydalangan holda 
modellarni (Qjumladan, ierarxik) yaratish uchun 
intuittv muhitga ega bo’lib, ulardan foydalanish 
Anylogic kabi immitatsion tizimlariga qaraganda 
ancha oson, shuningdek, dasturida immitatsiya 
qilish vaqtida yaratilgan statistik ma'lumotlarni 
avtomatik ravishda yig'ish vositalari ham mavyjud. 
Modelni qurishda standart kutubxonalar (Discrete 
Event.lix, Generic.lix, Mfg.lix va Plotter.lix) 
bloklaridan foydalaniladi. Tizim modellarini 


amalga_ oshirish uchun_ ko'pincha _ standart 
kutubxonalar bloklari yetarli emas, shuning uchun 
qurilish jarayonini — soddalashtirish uchun 


qo'shimcha bloklarni amalga oshirish kerak. 
ExtendSim muhitida ishlashning qulayligi nuqtai 
nazaridan shuni_ ta'kidlash mumkinki, ushbu 
muhitda modelni qurish jarayoni vizualizatsiya va 
blokli strukturadan foydalanish soddalashtirilgan. 
Kamchiliklarga standart kutubxonani o'z bloklari 
bilan kengaytirish zarurati kiradi, ammo bu 
kamchilikni modellashtirish vositasining 
moslashuvchanligi va ko'p  qirraliligi nuqtai 
nazaridan aniq afzallik deb hisoblash mumkin [4]. 

Anylogic (XJ Technologies) — bu har 
qanday miqyosdagi va murakkablikdagi, biznes 
yuritish jarayonlarini immitatsiya qilish uchun 
dasturiy platforma hisoblanib, tizim immitatsiya 
modellarini yaratishda uchta yondashuvni go'llab- 


quvvatlaydi. Ularga: jarayonga yo'naltirilgan, 
tizimli dinamik va _ agentga  asoslangan, 
shuningdek, har qanday ko’rgazmali 


kombinatsiyalarni amalga oshiradigan. AnyLogic 
bizga tizimlar ishlashining turli xil variantlarini 
tezda tekshirish, resurslarni tejash, qaror qabul 
qilish uchun aniq prognozlarni olish gobiliyati, 2D 
va 3D modellarida samaradorlikni tekshirish 
qulayligini ta'minlaydi. Anylogic to'g'ridan-to'g'ri 
matnli fayllar va har qanday ma'lumotlar bazasi 
bilan ishlash imkonini berib, istalgan vaqtda turli 
xil rivojlanish senariylarini immitatsiya qilish 
imkonini  yaratadi. Ushbu dasturiy mahsulot 
tarmogni modellashtirishga alohida  e'tibor 
qaratilmagan, lekin u turli xil kompyuter yuklari 
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ostida ishlashni tekshirish uchun _ ishlatilishi 
mumkin. Immitatsiya natijalarini joylashtirish, 
shuningdek, mijoz bilan tezkor muloqot qilish 
yoki boshga hamkorlar bilan ishlash imkoniyati 
uchun maxsus Anylogic Cloud platformasi ishlab 
chiqilgan [5]. 

NetMaker XA - keng doiradagi tarmoqlar 
uchun topologiya, rejalashtirish va __ tahlil 
vositalarini loyihalash  tizimidir. Hisoblash, 
loyihalash, vizualizatsiya qilish, rejalashtirish va 
natijalarni tahlil gilish uchun turli xil modullardan 
iborat - bozordagi eng kuchli modullardan biri 
hisoblanadi. | Mahsulotning asosiy = qismi 
Visualizer, Planner va Designer modullaridir. Ular 
yordamida tarmogning ishlashini modellashtirish 
amalga oshiriladi. Vizualizator tarmoq hagqida 
ma'lumot olish va uni ko'rish uchun ishlatiladi. 

NetMaker XAda planner - bu tarmoqqa 
yangi qurilma (masalan, gqo'shimcha router) 
o'matganingizda nima sodir bo'lishini  tahlil 
qilishga yordam beradigan qurilmalar kutubxonasi 
mavjud. Tarmog diagrammalarini yaratish uchun 
dizaynerdan foydalaniladi. Tarmogni yanada 
chuqurroq modellashtirish uchun biz yana uchta 
modulni sotib olishimiz kerak bo'ladi. Bular, 
buxgalter, tarjimon va tahlilchi - ular ma'lum 
umumiy tarmogqlardan foydalanish bilan bog'liq 
tahlillarni ta'minlaydi. Ya’ni, trafikni tahlil qilish 
vositalaridan ma'lumotlarni yig'ish, shuningdek, 
butun tarmogning ishdan chiqishiga olib kelishi 
mumkin bo'lgan nosozliklar (ular 
mahalliylashtirilgandan keyin) monitoringi olib 
boriladigan falokatlarni tiklash rejalarini ishlab 
chiqishda yordam berishdan iboratdir. Asosiy 
afzalliklari: eng yuqori mahsuldorlikka ega 
bo’lish, ko'p sonli qo'shimcha modular yaratish, 
shu jumladan turli ishlab  chiqaruvchilarning 
qurilmalar kutubxonalaridan foydalanish, 
xarajatlarni tahlil qilish uchun yaxshi qo'shimcha 
modul kiritish, ko’zda tutilmagan falokatlarni 
tiklash rejalarini ishlab chigish uchun ajoyib 
xususiyatlari mavjud. NetMaker XA ning asosiy 
kamchiliklari mahsulotning yuqori narxi, undan 
keyin foydalanuvchilarni jiddiy, mukammal 
o'gitishning zarurati, shuningdek, qo'shimcha 
modullarni sotib olish zarurati va boshqalar [6]. 

Opnet (OPNET Technologies) mahalliy va 
global tarmogqlarni, aloga tarmoqlarini, tarmoq 
qurilmalaridan foydalanish, protokollarni 
shakllantirish va taqsimlangan  tizimlarni 
loyihalash va modellashtirish uchun dasturiy 
vositadir. Topologiya va _ tarmoq§ _ trafigi 
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ma'lumotlarini import va _ eksport — qilib, 
shuningdek, mijoz-server ilovalari va _ yangi 
texnologiyalarning tarmoq ishlashiga  ta'sirini 
o'rganadi. Dastur ierarxik tarmoqlarni, ko'p 
protokolli LAN va WANIarni modellashtirish; 
marshrutlash algoritmlarini hisoblash mumkin. 
Dastur quyidagi imkoniyatlarni taqdim qiladi: 
Netbiz (hisoblash  tizimini loyihalash va 
optimallashtirish), Modeler (tarmoqlar, kompyuter 
tizimlari, ilovalar va taqsimlangan tizimlarni 
modellashtirish va ishlashini tahlil qilish), [TGuru 
(aloga tarmoqlari va _ taqsimlangan  tizimlar 
samaradorligini baholash). Diskret hodisalarni 
modellashtirishdan tashgari, Modeler yana ikkita 
modellashtirish texnologiyasi: Flow Analysis - 
to'liq analitik modellashni taklif qiladi. Boshga 
immitatsiya usullari bilan solishtirganda eng tez 
bajarish vaqtini ta'minlab, katta tarmoqlar va trafik 
hajmini qo'llab-quvvatlash uchun foydalanishga 
yo’naltiradi [7]. 

Cisco Packet Tracer - bu Ethernet, Serial, 
ISDN, Frame Relay kabi turli xil qurilmalar, ish 
stantsiyalari va tarmoq ulanishlaridan tarmoq 
topologiyalarini yaratish imkonini — beruvchi 
dasturiy mahsulotdir. Ushbu kuchli immitatsiya 
dasturi cheksiz miqdordagi qurilmalar bilan 
tarmoq ishlashida tajriba o'tkazish imkonini 
yaratib beradi. Rejalashtirish bosqichida bo'lgan 
tarmogni sozlash yoki muammolarni bartaraf etish 
uchun ishlaydigan tarmoq nusxasini yaratish 
uchun foydalanish mumkin. Packet Tracer - bu 
ma'lumotlar tarmog'ini immitatsiya qilish uchun 
qulay vosita hisoblanadi. Simulyator bilan ishlash 
turli xil qurilmalardan iborat haqiqiy tarmoqni 
o'matishning juda aniq hissiyotini yaratib beradi. 
Immitatsiya rejimi tufayli biz tarmoq bo'ylab 
ma'lumotlarning harakatini, tarmoq qurilmalari 
orgali ma'lumotlarni uzatishda paketlarning 
ko'rinishi va _ parametrlarining _o'zgarishini, 
paketlarning harakat tezligi va yo'lini kuzatishimiz 
mumkin. Tarmoqda sodir bo'layotgan voqealarni 
tahlil gilish uning ishlash mexanizmini tushunish 
va nosozliklarni aniqlash imkonini beradi. Cisco- 
dan GNS3 yanada funktsional, qiziqarli, Cisco 
Packet Tracer-da mavjud bo'lmagan qurilmalarni 
nusxalash imkonini beradi. Ammo tarmoqlar bilan 
ishlashni boshlash va eng tipik vazifalarni hal 
qilish uchun ko'rib chiqilgan vosita etarli. Albatta, 
ushbu vositaning kamchiliklari deyarli mavjud 
emas, ulardan ba'zilari quyidagilardir: turli xil 
nosozliklar ixtiyoriy Ethernet tarmog'ining 
topologiyasida ham, umuman dasturda ham paydo 
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bo'lib, ularni fagat qayta ishga tushirish, uzoq 
konfiguratsiya sozlamalari bilan bartaraf qilish 
mumkin [8]. 

Yugoridagi ma'lumotlarga ko'ra, har bir 
dasturning demo versiyasi, ba'zilarida esa bepul 
cheklangan ta'lim versiyalari mavjud degan 
xulosaga_ kelishimiz mumkin. Arena _ tizimi 
dasturiy kod yozishni talab qilmaydi va ulardan 
foydalanish juda oson, lekin uni o’'zlashtirish 
uchun katta vagt va ehtimollar nazariyasi, 
matematik statistika, navbat tizimlari nazariyasi va 
Petri tarmoqlari bo'yicha yetarlicha chuqur bilim 
talab etiladi. Anylogic (XJ Technologies) tizimida 
ishlash uchun yetarlicha zamonaviy kompyuter 
spetsifikatsiyalari va juda ko'p disk maydoni 
bo'lishi kerak. Foydalanishning eng osoni Cisco 
Packet Tracer va tarmoqni modellashtirishni 
o'rganishni boshlash uchun afzal_ ko’rilgan 
dasturlardan biridir. 

Har bir dastur o'zining afzalliklari va 
kamchiliklariga ega. Bunday holda, immitatsion 
modellashtirishning o'zida  paydo  bo'lgan 
muammolarni qayd etishni istardik: haqiqiy texnik 
jarayonlar va yirik tizimlarning immitatsion 
modellarini ishlab chiqish jarayonining yuqori 
mehnat zichligi va narxi; ishlab  chiqilgan 
immitatsiya modellari va  dasturlarining 
muvofiqligini tekshirish baholashning 
murakkabligi; kamdan-kam uchraydigan va kam 
o'rganilgan hodisalarni modellashtirishda 
parametrlarning past aniqligi va _ ehtimollik 
xususiyati; immitatsiya tajribalari natijalarini tahlil 
qilish asosida tuzilgan umumlashtiruvchi xulosalar 
va tavsiyalarning subyektivligi. 

Natijalar 

Ushbu ilmiy tadgiqot natijasida kompyuter 
tarmoqlarini modellashtirish mavzusi yoritilib, 
adabiyotlarni o'rganish va tahlil gilish jarayonida 
oltita immitatsion modellashtirish tizimlarining 
xususiyatlari o'rganildi. Ulardan _ ba‘zilari 
kompyuter tarmoqlarini modellashtirishga 
ixtisoslashgan — Cisco Packet Tracer, ExtendSim 
va Arena, Anylogic, NetMaker XA. turli 
sohalardagi jarayonlarni immitatsiya qilish uchun 
mo’ljallanganligi yoritib o’tildi. 

Xulosa qilib shuni aytish mumkinki, Cisco 
Packet Tracer dasturiy paketi yordamida 
yaratilgan tarmogni tahlil gqilish va mavjud 
tarmoqlarni optimallashtirish imkonini beradi. Shu 
bilan birga, ushbu paketdan foydalanishning ijobiy 
tomoni shundaki, har qanday tarmoq 
transformatsiyasini modellashtirish, ogibatlarini 
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baholash va shundan keyingina uni bevosita  xatoliklarni oz vaqtida va o’z o’mida to’g’rilash 
amalga oshirishga o'tish mumkin bo’ladi. Bu) mumkinligini organishlariga yaqindan yordam 
kasbiy amaliyotda tarmoqni loyihalash bosqichida _ beradi. 
xatolardan yiroqlashishga, talabalarda mavjud 
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Kupuu. 
EuiapHuur WHTeWwIeKTyal Ba WkKOIM 
KoOnMIMATIApHHU ommupumya  TapOusHHHr 


axaMHATH MyXuM poll yuHaiau. VutTemextyam Ba 
WKOAMH KOOMIMATIAPHHU OWMpHL yayH Tapous 
*KapacHHHHH MOXHATH ly >%«KapacéH y4yH 
xapakTepsim OYiraH Ba MyaiiaH KOHYHHATIIapya 
HaMOéH oynaquran W4KH aloka —s- Ba 
MyHocaOaTiapHu akc 9TTupaqu. Enmmapnunr 
WMHTeJWIEKTYAal WKOTHH CayIOXHATHHU 
PHBOXKIAHTHPHLI %XKapaéHuya yilapa %#KamMusATra 
Had keviTupayquraH, Waxcra KkyiiunaquraH 
axOKHH TajlaOmapHra MyBOdUK KkellayjMraH 
XYJIKHH MajiakKa Ba KYHHKMa XOCHJI KWJIMHaIM. 
bynra 9puliMlt yayH TalaOaHuHr oHTura, TyHé 
Kapalllu Ba Mposacura TH3MMJIM, MYHTa3aM Tabcup 
9mm6 «6 Gopunagu. By xakuga Y3Gexuctou 
PecnyOmuxacu I[pesugentununr 2022 tun 28 
sHBapyarm = “2022, Ss — = 2026 = runnapra 
MYJDKasWIaHTaH AHTM Y36eKucTOHHMHT TapakKHeT 
crpateruach Tyrpucuya’rn [1-60 cou 
@MapmMounna énlapHuur MabHaBuii, 
WHTeJWICKTYaJI, 2KACMOHHH Ba axJIOKHM 2%KUXaTIaH 
KaMOJl TOMMUIMra KYMaKalMul TapakKHeT 
CTpaTeruaACHHUHT MakcasiapHyjan OupyH 9KaHIMTU 


1 Y36exucrou PecnyGnuxacu [pesugentunnur 2022 iiun 28 snpapgaru 
“2022 — 2026 itmmmapra MYJDKasanrau AHI Y30eKHCTOHHHHT TapakKHeT 
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Kali, oTunraH. UlyHuurgex, yuiOy dapmMonyza 
TaaOalap y4yH O4HK Ba cudaTiM TabsIMM 
OMIA TAaBMHHA, TalaOaHuuT WaxcHATHHH, 
YHHHT wKO_HH KoOMTMATIapHHu §KacOnit 
(baomuatTya doipwananull MacallacuHu épuTHIL 
Ky3natytTumran'. By Oopaga ayHénunr 
PHBORKIaHTaH MaMJlaKaTapya WHTeWeTyal 
Kosm@duyent (IQ) Ba wKO_HH uHTeIeKT (CQ) 
ommupum OYinua ¥3 TaBcHa Ba ycyapH TakIMd 
9THIUMOK a. 


TabsIMM oKapaéunya TalaOaslapHuur 
WHTeIeKTyal Ba WwKOAMN KOOMuNIMATIapHHH 
PHBOKIAHTHpHM, $$ ylapHHHr casloxXvaTHHU 


OoHHTHII, MyaMMOJIapHHH MycTaKMJI XaJl 9THIL, 
WKOTMH MINA KOOWIMATHHN WakJIaHTHpuul, 
WHTeWIeKTyal MajaHHATHHH pvBOKIAHTMpUII 
3apypuaTH naiigo OYymMoKga. Mxrtemmextyan 
CayIOXHAT TYMIYHYACH TICHXOJIOrMK ayaduéTuapya 
KeHr TapkaraH. VMHcoHHMHr WHTeIeKTyal 
XyCyCHATIapHHH TaBcudiall yuyH yMyMuit 
TICHXOOrMAa KYIIaHWaMraH aHWK Me30HJIap 
2%KAMUATHUAT 3aMOHaBHit PHBOXK AHI 
japaxkacura Ba WHTelIeKTyall pecypclapHHHr 
opTHo OopaétraHurura Kapao Oenruianagn. 


ctpateruscu Tyrpucuga’rn T®-60 conn @apmonn// YV36exncTou 
PecryOmHkaci KOHYH xyxoKaTapu TymIamu (06/22/60/0082) 
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TanaOanap WHTeWIeKTHHH Oaxoylall Ba 
ylapHvHr TadakKypHHH pBOXKaHHIWMHH 
novuxasall ~y4yH yilapra Wapt-WapouTiapHHu 
sapaTu 03MM. TanaOanapHHHr HHTeWIeKTyas Ba 
WKOWMA CaslOXHATHHU Mearorwk MarHocTuka 
KHIM Ba OyHyal WuarHocTukKa y4yH 3apypuit 
jactypuii TabMHHOTHH nuiad HKU 
MacajlanapHHuH KyYpHO 3apypuaTH = Maio 
oymMoKya. byHuur y4yH xo3upAa TasaOasapHuHr 
HHTeIeKTyal Ba wKOLMN KOOuNIMATIapHHH 
aHHKlalll Y4yH pakaMJIM TeXHOJIOrMAIap acocnya 
nuialiyquran axOopoT TH3HMJIapH, OHIaH CYpoB 
rlaTpopMayap Ba facTypuli MaxcysloTIapwqaH 
camapamu (oiijaiaHui Makcajira MyBOpUKANp. 

Makcag. 

TaKHKOTHHHr Makcayqw — mejaroruk 
JMarHOcTHK TH3MMIIap éEplamMuya TaadarapHuHr 
WHTeIeKTyal Ba WwkKO_M KOOMTMATIapHHU 
aHHKlalll Ba TeTHIUIIM aMaIMi TaBcnaap uiy1ad 
4UMKMI. 

Massy 6yinua OomlkKa OWMMJIap WIM 
acapJlapu KHCKa4a TaXJIWJIn. 

MamuiakaTHuHr WJIMMM-TexXHuKaBhih 
TapaKKHéTHHHHT MYyXHM 3axXHpacH 10KOpH 
MHTeWICKTYaI-MKONMK, WaxcuH CalOXHATHH V3 
w4uura Oa Ba ylapCH3 3aMOHaBHH %KAMMATHUHE 
*Kajlasl ~WKTMCOTMM, WKTMMOMKM Ba MayaHHi 
y3rapMliiapHHu, (aH, MajjaHuaAT, CaHbaT Ba 
TabIMMHUMHE Typ coxalapuyza Kawiduétiap 
KHJIML MYMKHH 9Mac. 

Osmii TabIMMya TaslaOaslapHHur 
WMHTCJWICKTYAI-WKOUMH caslOXHATHHU OLIMpHL 
MyaMMOCH sHayja KeCKHH Ba axaMuATIM OYTO 
OopMoKa. 2KymuiayaH, Y30ekucTou 
Pecny6nuxkacu Ipe3ugentu L.M.Mup3uéesnunr 
2019 iim 8 oxraGpgarn § “Y36exucTou 
PecnyOmukacu om TablMM TH3HMHHH 2030 
Husraya = PpXBOXKIAaHTHpHLI KOHLUeMLMACHHH 
Tacqukial Tyrpucuya’ruM IJI@-5847 cons 
@Mapmonuya “... Xaikapo cTaHyapTiap acocnya 
FOKOpH MaJlaKasIM, KpeaTHB Ba  TH3HMJIM 
(bukpnaiigquran, MycTaKHI Kapop KaOyl kyla 
olaquraH =Kalpiap Talépal, ylapHHur 
WHTeIeKTyal KOOMIMATIAapHHH HaMOéH 3STHIIM 
Ba MabHaBHii OapkaMoyl waxc cHndaTuya 
WakJWIaHHWI YYyH 3apyp WapT-lWapouT spaTH”’ 
Macaylajlapu Kali, 3THO yrnnraH’. Iyxuyan Kesm6 


2 Ys6exnctou Pecny6mukacu [Ipesugzentununr 2019 iimn 8 oxraGpmaru 
“Y36exucton PecnyOmmkacn oni TabnuM TH3nMMHU 2030 jimmraya 
PHBOXKIAHTHPHU KOHICMUMACHHM TacquKaul Tyrpucuga’ru IID-5847 
conmu @apmonn// Y3Gexucron PecnyGnuKacn KOHYH xy2xKaTIAapH 
Tymmamu (06/19/5847/3887) 

3 Guilford, J.P., & Hoepfner, R. (1971). The Analysis of Intelligence. New 
York: McGraw-Hill, pp. 90 
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quKHO, TalaOalapyqa MHTeWIeKTyal Ba WKOLMI 
KOOMIMATIAapHHu =6OLWMpHw, YKHTyBYMIapHH 
KacOnli = Taliéprapmuru = cncpar)=—s oKUXaT aH 
SBTHOOPHN KapaTul OyryHru KYHHMHT ycTryBop 
MacajlaapH 9KaHJIMrH xXakHa TabKualluMu3 
Kepak. ByHuur yuyH, OupuHn4nylan, 
YKHTYBYMHUHT KacOuit TaléprapsMru MOXHATHHU 
*KUMH Kaiita KypMIl; WKKHHYNAaH, Xap Oup 
TaaOaHMHr  HTeWIeKTyal Ba wKoyuii 
CaJIOXHATHHH KeHTaliTHpv Ba PHBORKIAHTHPHUI 


yuyH 3apyp Wapt-WapouTiapHu =  spaTHu, 
llejaroruk TeXHOJIOrHAIAap aH camapaJI 
dotiqananuit oOpKaiw yiapHHHr MycCTaKHJI 


nuialira ypraTuit 034M. byHya mearoruk 
TabJIMM Ma3MYHHHH TaslaOaHuHr HHTeIIeKTYyall Ba 


WKOMU MHIMBM Ay asWIMruHHn PHBOXKIIAH— 
THpHWwya WKTHMOMH KaypuaTiap Ba yHU 
PHBOXKIAHTHPHL TeXHOJIOrMAAapH onsiaH 


TYIMpHW OO‘eKTHB paBuiya TaaO KHuIaqH. 
Ypranumaétran MaB3y 1O3aCHjaH WJIMUH- 
ycryOui aqaOnuétiapla MHTeCIWICKT, WKOAKOpPJINK 
Ba HHTCJWICKTYaI-WKOAMM CalloOxXuaT MyaMMOcH 
oyiuua Typin HyHammunapya Oup KkarTop 
TaaqkukoTiap MaBxyy. VMsnmuii MmaHOanapHn 
ypraHuul WaBomMuya, KymIaO TaqKuKOTUMapsza, 
my #*yMuagan OK. yundopa wuHtTemieKtryas 
CayIOXHATHH KY Japaxkasn OvIMM KOOMIMATIApU 
Ba WHCOH ky4lapH TH3HMH  cHdaTuya 
Senrumaiane. ¥3 HapOaTu a, Kyn1a6 
TamkukoTausap, H.C.JIeurec* sua Oup Ku3nKapsM 
xoqucaHu Kyiingarnya Oenrunaiqusap: wKonHit 
CayIOXHAT MHCOHHUMHL MHTerpaTHB XycycuaTHAMp. 
YHHHT MOXHATH WKOAKOPIIMK, MKTHOPJIMIMK 
maxcui WKONMM caslOXHATHU 
PHBOXKMAHTHpHLWHHHT yHuBepcall wapTu 
cudatTuya anukiamyaH uOopat. P.CrepHOepr Ba 
Oollkalap ¥3 acapllapua WHTeIIeKT Ba WKOTH 
KOOWJIMATIAPHHAT =pHBOXKIAHMI = apaxalapu 
yptacuygarm =y3apo OormMKIMKHH = Kp 
yukranap. TaaOanapHunr MHTeyWIeKTyaBa 
wKOWMH = casloxXMaTHHH ommMpumt Oyitu4a 
TAAKMKOTIAp Tax KWIMHTaHufla, MyalmMdsap 
A.MituOaesa, A.ButHescKas0 Ba 
3.CayBakaccopanlapHuHr “Diagnosis of students 
intellectual potential on pedagogical specialties” 
WIMuit Makosacusa® “VWntesektTyall MMIIaT — 
2020” mumiMi moluxacuya éuapHHHr 


4 Leites, N.S. (2003). O priznakakh detskoi odarennosti [On Signs of 
Children’s Giftedness]. Voprosy psikhologii, 4, 13-19. 

5 Eysenck, G.J. (1995). Uznai svoi sobstvennyi koeffitsient intellekta [Find 
out Your Own Intelligence Factor]. Moscow: Publishing house “E”, pp. 53 
° A. Mynbayeva, A.Vishnevskaya Z.Sadvakassova “Diagnosis of Students 
Intellectual Potential on Pedagogical Specialties” Procedia - Social and 
Behavioral Sciences Volume 171, 16 January 2015, Pages 776-781 
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MHTeJWIEKTYall cayIOXHATHHU ommmMpulra, 
3aMOHABHH TabJIdM TH3HMHHHHT acocHi MakcayiM 
TAHKM AM PUukKpal KOOMIMATHYTAa 9Ta Ba AXOOPOT 
MaKOHHya Y3HHH YyHaliTHpa  ojlaquran 
KalpiapHu Taviéplaui MacaslalapuH ypraHMuray. 
Iynunryex, poccnsasIuK Ta{KMKOTUH 
E.B.Hoxpwununr “lleqarormyeckuve yciloBua 
pa3BHTHA TBOpYecKHX ciocoOHocTeli yuuTeseit 
peyMetTHow oOnactu “MckycctBo” B lmpakTuke 
OTKpBITOrO OOpa30BaHua” ’ HOMJIM HOM30j\JINK 
nua OUHK TabJIMM amMaIMéTuya 
YKUTyBUMIapHHHr MayjlakaCHHu OLWMpHL 
HyHamMuiapHau aHuKylawt yayH "Canpbat" dan 
nyHammum Oyiuya YKUTyBYWIAapHHHT WKOLMH 
KOOMIMATIApHHU PHBOXKAHTHpHLWIHHHE 
eqarorMwkK WapOvTapHHH TaxJIM KYM 
3apypatu OYitu4a, myammd B.U.Bamnosa® nui 
Taxpupiuru octuya é3unraH “Ileqarormueckaa 
KOHUenyuA wWudpoBoro mpodeccnonasbHoro 
oOpa30BaHua MW ooOyyeHHA” WIMHH MaHOaza 
pakaMJIM TabuIMM MYXHTHa WedarormapHuur 
WMHTeJWICKTya Ba WKOAMH caloxHaATIapHHu 
OWIMpHl MacaslacH YpraHwiraH. ?Kymsayau, 
MYyHTa3aM = OllepalluaylapHu = paK aaMJIaLWITMpUL 
(aBTOMAaTIIAIUITHpHI) OLN MexaHuK XapakaTyIap 
Onan OOFIMK MexHaT (yHKUMAapura TayaOHHHr 
Tlacalivmmmra Ba KacOnii daouMaTHHHr Oapya 
coxalapufia  WHTeWeKTyal Ba  WkO_M 
KOMIOHCHTHHHT OUIMUMTa oMO KevIMIUM, YHU 
MalimwHa Onan asiMaliTupHO §=6 OF¥macmuru 
TabKnyad YrusiraH. 

MakoJ1aHHur WJIMHM MOXHSsTH. 

3aMoHaBHii =efaroruka TaylaOallapHuHur 
wWkKOAMH KOOMIMATIAapHHH § pvBOXKTAanTUpHUra 
épyam Oepayuran #* ya KY TYpJIM XII Weqaroruk 
TeXHONOTHAIapHH Taki 9Taqu. VKuTyBuap 
TajaOanapHunr KymaO oOMMIIapHHu xMcoOra 
OuIraH XO 1a TabIMM TH3MMU ar axaMuATH, ELUM 
Ba HHIMBUyall xycycuaTiapu, TalaOanapHuHr 
TaléprapsIMK jjapakacu, YKMTHayquran 
(baniapHuHT YkKyB pecypcyapHHHr Ma3MyHH Ba 
XyCyCHATIAapHHH Ypranayn. 

Xo3Hpru BakTya TalaOalapHHHr wWKOHI 
KOOWIMATIApHHH = WaKIaHTHpHuI ~=MyaMMocu 
aliHukca o3apO Macallaqup, 4yHKH TabiuM 
cudaTHHu OlMpHu ya TaslaOalapHuur 
TaléprapiMkK Japaxkacura x%xHALHH TanadmapHHu 
Kyagu. YuOy MyaMMOHH YpraHHu KM, aMMO 
yHU YpraHviwHuar MYMKHH oynraH 


’ Hoxpuu E.B. Tegarormueckue ycnopua pa3BuTHa TBOpYecKHXx 


cnocoOHocteli yautesieit npeqMeTHow oOmactu “VMicxyccTBo” B mpakTuKe 
OTKpEIToro oOpa3oBanua: J[ucc. ... KaHy. Wey. Hayk. — Exarepuu6ypr.: 
YITY, 2018. - 126. 
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éHyallyBiapHHn KypvO 4YHKHUI XO3Mpru BaKT]a 
nom3apOqup. Vxonnit KOOMIMATIAapHU 
PHBOXKIAHTHPHLI acocaH ayMTOpHaya 9Mac, 
OakH Tyrapak Ba MYCTaKHJI TabJIMM oOJIMUIa 
aMaira oOWMpyiaqw Ba MeHHHr (dukpuMya, 
KOOMJIMATIAapHHHT =©6caMapayid «= PHBOAKIAHMIIN 
ayqUTopaya Xam coyup Oynaqu. 

TanaOamapHHHr HHTeWIeKTya Ba WKOLMI 
KOOWIMATIAPHHU aKa Ba PHBORKIAHTHPUUI 
OolWIaHFu4 CHHAaHOK alllaka4oH Ky3aTHIaM. 
YnapHuur MCHXOJIOrHK XyCyCHATIAapHHU, HYTK, 
xoTHpa Ba MaHTHKHH (uKpialwHH Ypranuui 
acocuya OoumiaHagu. YMyMuit Ypta TabiauMya 
UKTHAOpIM Ba KOOMIMATIM YkyBuMap Onan 
nuuialiga, yilapHw W3Jlall, aHuKall Ba 
PHBOAKIAHTUpHM OouwanFu4 cuHd YKHTyBYHCH 
(paosIMATHHUHT 9HT MYXHM 2%KUXaTIapHyAaH Oupura 
ailaHHM JIO3HM. 

bu3 wKTHAOpmM OonanapHu KyMuyaru 
TalaOlap acocuya KYpHO wnKaMns3: 


KYNUMIMKKa HucOaTaH FOKOpH 
WHTeweKTyal § KOOuNMATIapra, Ypranumura 
MOMMWIIMTH, WKOTMH AMKOHMATIApH Ba HAaMOEGH 
OYUN; 


(paosI KOTHUTHB 9XTHEKTAa 9Fa; 

OVJIMM OJIMI, akIMii MexHaT KyBOHYMHU 
XMC KMJIMI. 

Emuiapumur akinii, wHTemmexryan xamja 
TapOusdaHraHsMK JapaxkacHHy y3Bui Ba TH3HMJIM 
JMarHOCTHKa KW KYM %KUXaTqaH Tab/iIMMHi- 
TapOusBui (baowMATHMHT KYM KuppamMru Ba 


waxCHHHr WKTUMONM-HHAMBU yall 
XYCYCHATIApHHMHT = = XWJIMa-xWIIMrH =: Oa 
TaBcuds1aHayn. 

MassyMkn, élilapHuHr  OnMsmMMsIapHHH 


WApOK 9THWIMTa yHHHT usrapurn taxpHOacn, 
aKJIMH PHBOXKIAHHL Wapaxkacn CaJIMOKJIM Tabcup 
Kopcatayu. Arap AHTM YKyB MaTepHasiura aHuK 
6yMaraH TacaBBypslap Ba TyIyHualap KYMIMICA, 
Oy TyLIyHYanap éniap OHTHa HOaeKBaT Tap3ya 
wypok oTvnaqu. Harwxaya ysapya xaTo 
OvIMMIap, HOTYFpH Maylakallap TYymWiaHaqu. 
byHunr oKHOaTuya xaTo Tap3qa Mayo OynraH 
TYIMyHYaapHu KOppeKHAIAall Tasao sTHIANM. 
Ileqaroruk WMarHocTuKa KyHuyaru 
TaMoiusap acocusa omH0 Oopusagqu: maxcadza 


7 J{unaktuyeckast KOHICiIwnA uudpoBoro TIpodbeccuoHasIbHOrO 


oOpasoBaHia u obyyenua / Il. H. bunenxo, B. VW. bunuos, M. B. Jlymuuos, 
E. 10. Ecennua, A. M. Kougaxos, VW. C. Ceprees ; nog Hayy. peg. B. 
Bumuosa — 2020. — 98 c. 
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UVHANMUPUN2AHMUK; AHUKIUK 6A UWOHApIUAUK; 
MU3UMAUAUK 6a y36UTLIUK’. 

/[MarHocTukaHuHr Makcayra 
HYHaITHpHTanIMTu = aBBaylaMOop, TalluKHIMit 
mak, BOCHTa Ba MeTOANapHHHr OxuprHu 
HaTWKaslap OuuIaH MyTaHocHOmMrn Ba 
TlefarormapHunr KacOuii tTanaOnapu: YKyB- 
TapOusBHii =©6MIWIapHHHr = CaMapayjopyiMrMH 
olmMpulira KapaTuiraniMrn OusaH Oesrusanayu. 
Makcazra HYyHaITMpHraHsIMrn 
J{MarHOCTHKaHWHT MabJIyM Makcayra KapaTHiran 


OyIMWIMHH TanaO KuaqH. TaqKHKOTUM Ky3aTyB 


WaBoMujla TeKIWMpHul y4yH Oup- KaTop 
(bapa3lapHu wrapu cypuum Kepak!?. 
JuarHocTukKaHvHr MabilyM  oOBbeKTTa 


HYHAITHpWITanIMTU TabiuM Oepuuiga YKyBUH- 
é€nulapHuHr, TapOus4n-YKUTyBUnIapHHHr 
WHAMBU Ayal ~XycycuaATIapHHU xXucoOra OMIM, 


yilaMMHr  WHTeWIeKTyal pHBOXKIAaHMUWI—apH, 
%KMHCH, WKTHUMONH Hydy3ura KapaO 
OemrusiaHayn. 

Wntesiektyas MYJIOKOT — 


ayMTOPHAHHHT YMyMUi THJIHH Te3 Ba OCOH 
TOMMIU, YMyMuM duKpra KeJIMI, XYKMJIapHHHr 
YxINalIHTHHW aHNkall KoOuMaATHUAMp. Maxtao 
YkyBunsiapu Onp-OuprapHHu apHM cy3 OnuaH 
TYWYHHM KOOMIMATHJaH MaMHyH. Y3apo 
TYIUYHHWI yilapra KYBOHY Ba KyslaiIMK XHCcCH 
Oepagu. Cund yMyMuii euyHMHM w3slaéTraHya 
ab3oapHHH daomiawrupagqu. Xap Ooup 
WHCOHHHHY (UKpH WHKKaT Onan THHTaHayM, 
"yMyMuii Tu" ra spulaqHw Ba Oup-OupmapnHu 
TYpuIM HYyKTaw Ha3apnapHu dao MyxoKamMa 
Kura yHan dM. 

Vutesiext Oy 

* yMyMHii YpraHHul KOOMIMATH; 

* KOFHHTHB 2KapaéHiap Ba yHKUMAap 
TH3UMH; 

*maxcra xapakaT KWJIMUI WMKOHHHH 
OepaquraH TypsM MypakkaO maxcuit 
MYyaMMOJIapHH HAPOK THM Ba XaJI KMJIMMIHMHT 
yMYMUuit KOOMIMATH; 

* aTpod-MyXHTra MOCJIaIuMnI Ba xaéTHH 
TAaBMHHall +4 aowMATMHH caMapaliM amasira 
OWMpHUI HMKOHHHH OepyB4uH yMyMHi akIHii 
KOOWJIMATH. 

UWaxcnunr WHTeLIeKTyal canoxMaATH - 
Oy MypakkaO HHTeWIeKTya BasHdaapHu Te3 Ba 
TYFpH Xal KHIM y4yH WaxcHHHr MoTeHWMal 


2 AOzysmaesa I.A., Py3vesa J].M. Megaroruk quarHoctuka Ba 
koppexyua. Japon. —T.:-2018 i. -264 6. 

'0 ¥Onnomes V.A. AxGopoT—-KoMMyHMKalMoH TexHONOrMaAlap MyxuTHa 
Tlearoruk JHarHOcTuKa TH3MMIapH Ba JacTyplapHHu *KOpuil ITH 
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KoOusmatn. Wlaxcnuur WHTeWIeKTyasl casloxHaTH 
HTM OWJIMM, MHTeIeKTyall KYHHKMa Ba 
MajlakajlapHH Te3 cCypbaTiapwa  9raywall 
MMKOHHHH Oepan. 

BowaHvur aKJI-H{pOKHHH PXBORKIAHTHpUL 
Kellakakyaru =6YKHTyBUHIap ) =©Ba sd MejarOrK 
IICHXOOMIapHHHT MYXHM Ba3ndasapu jan Oupura 
aiaHgM. UlyHuar yayH yiapHuHr TaqKMKOTa 
MLUTHPOK STH ylapHWH aKJI-HApOKKa TaLlixHc 
KYM Ba 1waxCHHMHr PHBOXKIAHHL 
TpaeKTOPHACHHU JIOMMXalall TeXHOJIOrMACHHU 
sraslaluwMH TabMuHaiyn. 

Ta KYKOTHHHT 0ObeKTH. 


Mas3kyp YWJIMMH-Tay{KUKOT oObeKTH 
cudaTufa pakaMJIM TexHOJOrMaAap MYyXMTHAa 
TamaOaHHHr  WHTeWIeKTyal Ba wxoMi 
KoOMIMATIApHHU aHukyialiya TeqarorMk 


AMarHocThKa KMJIMIMI oKapacHu OJIMHT aH. 
Ta KuKOTAa KYJ1anniran ycyiap. 


PakaMiaM TeXHOJOrMaIap,  %*yMsayqaH 
Webanketa, Anxkerép, Survio, Surveyplanet, 
google.forms KaOu xap KaHyaii 


KOH®urypauuagarn Oapya tTypyaru sapatyBun 
OHIaHH TylaTdopMasap opkam 
cYpoBHoMaslap aH dbotiaananran xouaa 
TalaOalapHuHrT YKyB-OnsIyB PaoMAT MHTeIeCKTH 
Ba WKOJKOPIIMIMHH OWMpH OYinua Ternuwin 
xyjlocalapHu OMI MyMKHH. YuOy tTypyarn 
OHIaHH CYpOB - 3aMOHaBHHM WaponTuapya 
XOaTHH aHHKIall, MYJIOKOT KMJIMWIHMHE 9HT 
aximu ycyiu. bynap doigananyBunra TerMuwim 
WaXCHHHT SXTHOKIAPHHU Te3jja aHHK all, YHHH 
Term daktopiapHHu Ba TakiMdapHHu 
aHHKIalll AMKOHHHN Oepaan. 

Hatwkajlap Ba aMaJIMi MHCOJLIap. 

Amaymétya TanaOalapHuHr WHTeWIeKTyal 
Ba WKOWMM KOOMIMATIApH OWIMpHI, KpeaTHB 


TapakkypylapHHu YyeTupuuiga Oup  KaTop 
TlapaMetpsapHi aHvklall 03M. byHwur yuyu 
FOKOpHya TabKHlaranvyeK, TalaOalapHuur 


WHTeIeKTyal Ba wWwKO_MN KOOMuNIMATIapHHH 
ommupum OYiu4a cYpoBmap YTKa3HUI JI03HM. 
IilyHra Kypa, Xxo3upru KyHarH 3aMoHaBHii 
pakaMiIM TexHOosIorMaapuyzan Webanketa ona 
rilatpopMacw épaamMuya cYpoOBHOMa TaLIKWJI 
STH «Ba TajlaOallapHuHr WHTeIeKTyal Ba 
WKOIHH caylOXHATHHY OlmupHut ovina 
eyqarorwK MarHocTwKa KWJIMUI UMKOHHATH 
apatunagu. Webanketa onnaitH miatTdopmacuya 


3apypatu //CoppemeHHoe oOpa30BaHne (Y30ekuctaH). — 2020. — Ne. 8 
(93). —C. 10-15. 
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aHKeTajlap, CYpoBslap, TecTylap, OBO3 OepHiHH 
sApaTui Xu3MaTIapH MaBKy]. by madpTopmaya 
aBBalo (Poi anaHyBun pyiixaTAan YTuUIM Kepak. 


Web 


1-pacm. Webanketa onnaitu nardopmacu!! 
Cu3 cypoBHomara Kyiuyaru Typ Wysuiap 
OvslaH %«aBoO OepHuIHHTH3 MYMKHH: MarTH, 
pylixatyaH Tavép BapwaHTHH Talal, pakam, 
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caHa, (oTocypat/BuyeoHH OupHKTHpHWMHTH3 
MYMKHH. byHwHr =e y4’YH dboliqananyBun 
riatpopMaHuHr “Co3qaTb aHKeTy” OaHaHHH 
(baommamTupayu. IWynuya 9Kpanra 
(boii anaHyBYHHUHT CYpos ofHacH Naliyo Oynann. 
DoiijananyBun KepakIM ycTyHra TaylaOaHMHr 


WHTeIeKTyal Ba wKo_MN KOOMNIMATIAapHMHH 
omupumt OYiw4ya caBolap > %x*xoMaliTMpHu 
JIO3HM. 


Mon anketb! / Talabalarning intellektual va ijodiy qobiliyatlarini oshirish © 


Csouctsa Pegaxtuposanue css Nepesonr 


< k cnmcKy 


Buumanve, BbI He aBTOpH3HpoBanpn!! 
Stot P@KMM PacCCUMTaH TONBKO ANA O3HAKOMNeHMA C caiitom. ( aBTopusai 


Ny6Gnukayna Ccpuunkn Cratuctuka Pecnougente 


@ cuctemubie Hannucy 4 cooGweHnuA «= NOMOLE 


UMs, perucTpauws ) 


i) SHaueHMA 3aNonHeHHbIx None BBOAa B KOHCTPyKTOpe CUMTAaIOTCA 3HAYeEHMAMM NO yMonuaHuW Mu OTOOpaxatoTca B ONyONMKOBAaHHBIX aHKeTAaXx, 


Talabalarning intellektual va ijodiy qobiliyatlarini oshirish 


BctasyTt Bonpoc / anemexT > 


TeKcToBoe none * 


Bctasyts Bonpoc / snemeuT > 


CTPOKoOBoe none * 


AjoGaeuvTs Bonpoc / anemexT > 


Tekct Bonpoca 


jTrexcToBoe none 


| OGA3aTeNbHEIN K OTBeETY 


KommeuTapua 


Ic 


2-pacm. TaslaOaslapHuHr WHTeWIeKTyall Ba WKOAMK KOOMIMATIApHHU OWMpu OyYin4a 


ry1aTd@opma 

TanaOanapHuHr MHTeWIeKTyall Ba WKOLMI 
KoOnIMATIApHHU aHkK alll ovina 
JWMarHocTukKach KyMuyarniapHu y3 wana oayu: 

WHTeWIeKTya KOOWIMATIAapHH aHHKalll 
("Anaslorua" ycyJIM, MHTeWIeKTyall CaulOXHATHU 
TekWMpul, "MyxuM xycycHaTlapHu axkpaTHui" 
ycyu, "TyityHualapHi MCTHCHO KHIM" ycysn, 
PapeH TecTH, MakTaOjja akJIMii pHBOXKIAHUII 
tTecTu, "MMHCOHHH 4H3HII" TecT); 

WKOAMH KOOWIMATIAPHU aHNKal (Waxcuit 
WKO QMarHOCcTHKacH, WKOZMM cajloxuaTHH 


"! https://webanketa.com/ mHtepHet web caxudbacn 
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oitnacn!? 
aHHKall, uKpall Ba WKOAKOPIMK TypHHu 
anual, "Y praHuul Ba (PuKpHal ycryOu" TecTH, 
"TacaBByp KaHuasIMK Ooi" tTectu, "Paccom éKu 
MyTadakkup" tectu, ToppeHc wxKoaH TecTu Ba 
OolkKasiap). 

lOxopuyarnu TanaOaltapHuur MHTeWIeKTyaI 
Ba WKOTHH KOOMIMATIAapHHM aHHKall Oyiiuua 
yMarHocTukacHh §=9ycywiapuyaH §=- poi Janlanrau 
xomga Webanketa onnaitH muatdpopmacura 
caBOJWIapHH %KOWNAWITHpMoE opKaM OaxKapHut 
MYMKHH. 


2 https://webanketa.com/ru/myforms/constructor/?form.uid=352337 
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Talabalarning intellektual va ijodiy qobiliyatlarini oshirish 


Bctaevtb Bonpoc / snemeHT > 


©) Jinsingiz * 
O Ov’ 
O Qiz 


BctapyTb Bonpoc / snemexT > 


[12] Yoshingiz * 


Bctasvtb sonpoc / snemexT > 


© Daryo* 
@ airg’oq 
©) balig 
© baliqchi 
~) baligchi 

) suv 


BctaevTb Bonpoc / anemexT > 


® Bog * 
@ o'simliklar 
© bog’bon 
() panjara 
>) yer 


3-pacm. Webanketa onsaiiH naTdpopMacnya TaaOalapHu AWMarHocTuka KM OViu4a 
capomiap!3 


J[marHoctuKa HaTwKallapura Kypa, 
KOOMIMATIM TalaOalap TrypyxiapH axpamnd 
Typagu, yiap Y3 HapOaTHya KOOMIMAT Typlapu 
ovina MUKporypyxjiapra oyna. 
JIuarHocTukKa MabslyMoTIapH acocHyja TabIuM 
Myaccacacu MyTaxaccuclapHHUHr 
TaOakaslaluTupHsiran PHBOXKAHTHpHL Ba 
WakJWIaHTHpHW HUWapH oO Copusaqu. 

AHHK xy.10ca Ba aMaJIN TakJIM@.1ap. 

Ilaxcnuur WHTeIeKTyal Ba WKO_M 
KOOMIMATIAPHHH =©6pHBOXKAHTHpHLI §=©pakaMJI 
TEXHOJOrMAIap MYXHTH a TabsIMM Ma3MyHHHHHL 
ycTyBop HyHamuusiapuyzan Oupuyup. 

Voxoani cbaommatya Taza0aHHur 
KOOWJIMATHHU PHBOKIAHTHPUM YAH 3AM Ba 
wWKOTHH Ba3sudanap xan KuHHagu. LyHuxr 
yuyH, arap YKyB dbaomMaATH xKapaéHuya YpraHuu 


KOOWIMATH WakiIaHca, WKORMN daomnat 
moupacwya ‘HTH eYHMIapHH v3Nall Ba 
TOMMIMIHHHT YyMyMHii KOOMIMATH, McTaraH 


HaTwKara 9PHWIMWHMAT HoOOsaTHH ycysiapy, 
TakiMd KWIMHTaH Ba3HATHH KYpHO YHMKHUIHHAT 
AHTM 6HallyBapH. WakwiaHraH. 


'3 https://webanketa.com/ru/myforms/constructor/?form.uid=352337 
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Ymoy KkoOnsMATIapHu pHBORKIAHTHpUI 
yuyH Kyuaaru TajlaOamapra amMasIMit 
TaBCHAapHu OepHll MYMKHH: 

TanaOanapya MycTakKHI @uKpial, OuTHM 
OJMIM Ba KYA KOOMIMATHHY WaksWIaHTHpH; 

KOTHUTHB, TaKMKOT Ba WKOLN (baomMATHH 
PHBOXKMAHTUpHL; 

xap KaHyai mayo OYnraH MyamMMosiapra 
HOCTaHapT C4UMMJIapHH TOMMLL. 

Vbkoguii Ba WHTeWIeKTyall KOOMIMATIApHU 


PHBOXKIAHTHpHI wWapaéHH kKyMuyarusapra 
acoclaHayu: 
HOCTaHyapT apclap, WW Wakwwiapu, 


ycymulapu Ba ycylapugzan doipananran xoupa 
TaslaOaslapHHuHr mMyBaddakuaTIapHHn 
WakJWIaHTHpHW, yapHWHr WHTeWIeKTyal Ba 
axJIOKHH PHBOXKIAHMIWIN; 

maxcnui da3nylaTiapusaH KaTBH Ha3ap, 
Oapya TamaOalap yYyH ayAUTOpHAya Ba MyCTaKHJI 
TabIMMa VWoKOKOpIMKHHHT HaMoéH OYIMIIM 
yuyH Wapont apaTui; 

Tajla0aHHHr MYCTaKHJI WKOAMK aommatra 
HATHA JOUMHMM KysIa0-KyBBaTIIALL. 
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HOBbIM HOJXOJ, K OBYYEHHIO HH®OPMAIIMOHHBIM TEXHO.IO‘HAM B 
OBPASOBAHHUN 
Bexocan Ackapoeuu Axmedo6 
UnMpynkcknh rocyapcTBeHHbI MeqarorMyecKHii MHCTHTYT 
E-mail: axmedov @cspi.uz 

Abstract: Modern information technology is a technology that based on new approaches to youth 
studying in educational institutions, can organize a learning process related to the knowledge, 
qualifications and skills formation, which will bring education to a new quality level. Information and 
communication technologies - technologies that perform the functions of routing switching 
(characterization) of communication between network computers for information transfer. 

Keywords: Information technology, a new stage in the education quality, communication 
technologies, integrated technologies, computer technology, pedagogical technologies, agile, scrum 
methodologies. 

AHHOTayHA: CoBpeMeHHbIe HHPOpMalMOHHbIe TeXHOJIOrMH — 93TO TeXHOJIOrHH, KOTOPBIe, 
onupasicb Ha HOBbIC MOAXOAbI K OOYYeHHIO MOJOTeEKUH B OOpa3z0BaTeJIbHbIX YUPexKACHHAX, MOTYT 
OpraHH30BaTb yueOubIi Tpolecc, cBA3aHHbIi cC POpMHpOBaHHeM 3HaHH, yMeHH UM HaBbIKOB, 4YTO 
BbIBeeT OOpa30BaHve Ha HOBBbIM Ka4deCTBeHHbIM ypoBeHb. MudopMal{woHHO-KOMMYHHKal{HOHHbIe 
TEXHOJIOIMH - TEXHOJIOINH, BEIMOJHAIOLMIMe (PyHKUMM MaplipyTH3al[HH, KOMMYyTAalHMH (XapakTepH3al[Mn) 
CBA3H Me?%K Ly CeTeBbIMH KOMIIbIOTepaMH Jd Mepeqaun HADopMalnH. 

Ksouepoe copa u oHATHA: VMadopmMaunMonHpre texHosormuH, Hospi otal Ka4ecTBa 
oOpa3oBaHua, KoMMyHuKalMoHHble TexHonoruu, MuterpupopaHHble TexHosorMu, KomibroTepHpie 
TexHosiorun, Ilegarormyueckue TexHosiorun, Agile, Scrum-mMeToyosiorun. 

Annotatsiya: Zamonaviy axborot texnologiyalari ta’lim muassasalarida tahsil olayotgan 
yoshlarga yangicha yondashuvlarga asoslangan, bilim, malaka va ko‘nikmalarni shakllantirish bilan 
bog‘liq o‘quv jarayonini tashkil eta oladigan, ta’limni yangi sifat darajasiga olib chiqadigan 
texnologiyadir. Axborot va kommunikatsiya texnologiyalari - ma'lumot uzatish uchun tarmoq 
kompyuterlari o'rtasidagi aloganing marshrutni almashtirish (belgilash) funktsiyalarini bajaradigan 
texnologiyalar. 

Tayanch so‘z va tushunchalar: Axborot texnologiyalari, ta’lim sifatining yangi bosqichi, 
kommunikatsiya texnologiyalari, integratsiyalashgan texnologiyalar, kompyuter texnologiyalari, 
pedagogik texnologiyalar, Agile, Scrum metodologiyalari. 


BBEJIEHHE 
B COBpeMeHHOM T100aIH30BaHHOM 
oOllecTBe JJId MOCTHXKeHHA MOMOKUTEIbHbIX 


pe3yIbTaTOoB B JOOOH ciepe HeooOxoyqHMo 
yeaTb ocodoe BHHMaHHe UCIIOIb30BaHHIO 
BbICOKOI)eKTHBHBIX TeXHOJIOrHH u 


MHTCJVICKTYaIBHOrO NOTCH Masa oOIecTBa. 

Ijemb UuccneqoBaHva aHHOWM cCTaTBH - 
pa3pa0oTKa KOMIUI€KCHBIX TEXHOJIOrMH B CHcTeMe 
oOpa30BaHHa HU OCHOB,  COep»xKaTesIbHO- 
MeTOAM4eCcKOn CHCTCMBbI UX HCILOJIbB3OBaAHHA. 

B CTaTbe OIMCbIBAeTCA pa3BUTHe 
MHTCrpHpOBaHHblx TeXHOJIOIMH HW OCHOBbI Ux 
MCHOJIb3OBaHHA, CYUTHOCTbh HU MCTOJOJIOPMYCCKaA 


cuctemMa B- cucTeMe oOpa30BaHua. B 
uccu1e{OBaHuH MCIOJIb3OBaHBI MeTOJIBI 
HaOmroneHHua, OOOOIIeEHHA. 

B  wHamew crpaHe poBoyutTca pay 


pakTHueCcKHx vccueqOBaHHih M10 pa3BHTHIO 
CHCTCMBI oOpa30BaHHa WM MOBbINICHHIO Ce 
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3ddexkTuBHOcTH. OcHOBHoe coyepxKaHHe TaKHx 
vccueqOBaHHH: 

- BbIBCCTH cOjlepxKaHHe OOpa30BaHHA Ha 
HOBBbIM YpOBCHb Ha OCHOBe 3apyOexKHOrO OMIbITa 
CO3JaTb Ha Ero OCHOBE HOBOE MOKOIeHHe yueOHOH 
IMTepatypbsl; 

- CopeplieHcTBOBaHHe y4eOuoro porecca 
10 lipeyj{MetaM c HCIIOJIb30BaHHeM 
KOMIIBIOTEPHBIX TEXHOJOrHH; 

- Bueypenue HH(OpMallHOHHO- 
KOMMYHHKal{HOHHBIX TexHOOrMii HOBOTO 
MOKOJICHHA B OOpaz0BaTeJIbHBbIi MpoLecc; 

- Bueypenne COBPeCMCHHBIX 
TlearorMyeckux, MHHOBAaLIMOHHBIX u 
KOMIVICKCHBIX TeCXHOJIOIMH B OOpaz0BaTeJIbHBIi 
TIpolecc u Tp. 

MertoybI HW MOAXOZbI BOCIMTaHHA UMeIOT 
oco6oe 3Ha4eHHe B OOecIIedeHHM Ka4uecTBeHHOTO 
WM TapaHTHpoBaHHoro OOpa30BaHHA B Tpolecce 
oOyyeHna. BaxkHo HCIOJIb30BaTb 
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MHTeIpHpoBaHHble TeXHOJIOrHH B OpraHH3alliu 
yueOuoro mpolecca Ha ypOBHe COBPeMeHHBIX 


TpeOoBaHnit. 

METOJOJIO[UA 

Cr10Bo «HMHTerpallia»» COOTBETCTByeT 
jlaTMHcKoMy csloBy «Integratio» Hu B TepeBoye c 
y30eKCKOro o3Ha4daeT «BOCCTAHOBJICHHe>», 
«mepe3arpy3Ka> H «BepOoBKa». STO MOHATHE, 
TIpeACTaBJIALOlee cocTOAHHe coeHHHeHHA 


OTJCJIBHBIX YaCcTeH, IIEMCHTOB, HX CcoueTaHHe 
(AHHOTHpOBaHHBI CIOBapb y30CKCKOTO A3bIKa, 
2006). 

CnoBo «HHTerpallua» TakoKe MCHOIb3yeTCA 
Ia OTpakeHva cOMKeHHA MCHMMIMH 
TIpowecca B3aHMOeHCTBHA. 

IlonaTHe WHTerpallMwu — OHH 3 BaxKHBIX 
Hay4HBIx TEPMHHOB, ABIIAIOWIMNCA 
MECTOOIOIM4eCKHM TOZXOOM K TOBeeHHIO 
UTOrOB, TOABeAeHuIO UTOTOB. B HayKe HW TeXHUKe 
9TOT MeTORONOrH4YecCKHH MHCTpyMeHT cO3acT 
MOJeH WU asIrOpHTMbI [Ia OOMeH KOoMOMHAaIHH 
coyepKaHua polecca WIM COOBITHH. 

BaxkHOCTb WHTerpalwn TakwKe ocodeHHo 
akTyaJIbHa IIpH pelleHHH 3aya4 rapMoHH3alnu 


cojlep»KaHHua oOpa30BaHHA B cucTeme 
HelIpepbIBHOro oOpa30BaHHa. Ooo0mleHEI 
OCHOBHBI€c pejicraBieHua O  mpemerax, 
W3y4aeMbIx TlocpeCTBOM MHTerpallnn. 
Koutenitua HHTerpalluu TakxKe UCHONIb3yeTCA TA 
yCTaHOBJICHHA  CBA3H 8 MexKyY mpeqMeToM 


HCCJICHOBAHHA WU JTaHHbIMH, CBA3AHHbIMH C ero 


MeTOJOJIOrMelH. TakuM o6pa30M, 
HHTerpupoBaHHoe oOyyueHne B cdbepe 
oOpa30BaHua rpeycTaBsiaeT coOow MojelIb 


oOyyeHHa, B KOTOpOM yuallMeca c sOObIMH 
CIHOCOOHOCTAMH Y4acTByIOT B OOy4eHHM Kak 
KOMaHIa. 

VuterpupopaHHad TexHOOrHa — 9TO 
TeXHOJOrHA, KOTOpad oOOpa3yeTca yTeM 
oObeqMHeHHA, OOOOMICHHA HU CBA3bIBAHHA TByX 
wu Ooee TexHOOrHH. 

Ucnomb30BaHne MHTerpupOBaHHbIx 
TeXHOJOrHH B OOpa30BaTeJIbHOM  I1pollecce 
OTHOCHTCA K COCTOAHMIO JjeaTeJIbHOCTH IyTeM 
OObeMHeEHHA, 3aKpelvieHua MW YyCTAaHOBJICHHA 
B3aHMOCBA3H MOK ]Ly TleqarorMuecKkuMH, 
MHMOpMallMOHHBIMH =H KOMMYHHKaTHBHbIMU 
TeXHOJIOrMAMH. 

Cpequ cCOBPeMeCHHBIX TeHJCHIMi B 
oOpa30BaHHu OcOO0e MeCcTO 3aHHMAaIOT METOJIBI, 
MO3BOJIAFOMMe MHKJIO3MBHbIM JIO 1M 
MO4YBCTBOBATb ceOsd MOJHOMpaBHbIMH WJieHaMu 
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oOmjecTBa. OWHHM M3 TaKHX pellleHHit ABJIAeTCA 
IjeuOCcTHOe uccyeqoBaHHe. MnTerpupoBaHHoe Wn 
HHKJIKO3HBHOe OOpaz0BaHHe — 9TO BO3MO2KHOCTB 
WWIa joe C WHBaIMAHOCTbIO He TOJIbKO 
IIOYYBCTBOBATb CeOA 4acTbIO OOMIecTBa, HO HU 
Pa3BHTb TOJIepaHTHOCTb, SMIaTHIO UH 3a00Ty O 
JIPYIMx C CaMBIX paHHHX JieT 2*KH3HH. B 1994 rony 
B Ucnannu npomia BcemupHad KondepeHynaA 110 
BolIpocaM oOpa30BaHHa JOnei c ocoObimn 
TOTpeOHOcTAMH, Ha KOTOpOH Oblwia MpHHATa 
CanaMaHkKckKad Jekllapalua, Jleriiat B OCHOBY 
KOHIenMlHH HHTerpupoOBaHHOro OOpa3zo0BaHua. Ero 
OCHOBHBIe lipaBiia: 

- Kaxx bit peOeHoK uMeeT mpaBo Ha 6a30B0e 
oOpa30BaHue; 

- Kaxyeii peOeHok yHukKalileH HM HMeeT 
pa3Hyto CTelleHb MHTepeca u crocoOHocTe; 

- HeoOxoHMO cO3aBaTb MaciTaOHbIe 
oOpa30BaTeIbHble IIpOrpaMMbl, Y4HTbIBAaIOMHe 
9TH OCOOEHHOCTH B OOpa30BaTeJIbHOM IIporecce; 

- B _ oOmeoOpa30BaTembHBIX IIKouax 
WOJDKHBI ObITh CO3aHbI YCIOBUA Id yAOOHOrO 
oOyyeHHa BcexX feTei, B TOM  4ucle 
HHKJIFO3HBHBIX. 

TakuM oOpa30M, cTajIM dopmMupoBaTsca 
0a30BbIe MO]euIH WHTerprpoBaHHoro 
(KOMIMIeKCHOTO) OOpa30BaHHA, ToO3BOJAFOMIMe 
JIeTAM C OTKJIOHCHHAMHM B Pa3sBHTHH MOCTyMaTb B 
MIOJIHOMCHHY10 IIKOJY. 

Bueypsetca WupoKoe Ucrob30BaHHe 
HHTerpupOBaHHbIx oOpa30BaTeJIbHbIXx 
TeCXHOJIOrHH HW B BbICIIMX yYCOHBIX 3aBeeHHAX. 
Ho 3yecb MO TePMHHOM TIOHHMAaIOTCA MeTOIBI, 
lpeymomararoujwe KOMIMJICKCHBIM TOAXo_ K 
IipodeccHoHalIbHOMy oOOpa30BaHH1O. YpOBeHb 
oOyyeHHaA TO MpeqMeTaM ABJIAeTCA OXHHM U3 
OCHOBHBIX (aKTOPOB, OlIpeeMIAIOWIMX Ka4eCTBO H 
39dekTHBHOCTh 3aHATHH. B  moBbiilieHHu 
KayecTBa oOOpa30BaHHA BaxKHO IJIaHHpoBaTb 
3aHATHA IIpAMO HM 4eTKO OMpeyeuATh Web. pu 
TOCTAHOBKe Ie OCOOeCHHO BaxKHO OMpeyesMTb 
BPeMA JOCTWKCHHA pe3yIbTaTa, MOTpeOHOCTH 
BO3MO?KHOCTH yualleroca, MeTOJIBI, 
HalipaBsIeHHble Ha JOCTWKeHHe y4allIMMca Tes. 
JloctwKeHve elw, HU BHAbI KOHTpONIA, 
ompeyensoue pesynptar. Jina ocTwKeHuA 
3TOH eH HeEOOXOAMMO BHepeHue COBPeMeCHHBIX 
TlearormuecKkux TeXHOJIOIMH B OOpazoBaTeJIbHBIi 
powecc.ITo ocTuraetca 3a cueT pa3BHTHA 
MOKIMCUMIVIMHApHBIX cCBAB3eH, MCTOIb30BaHHA 
IIPOCKTHBIX MeTO0B, MeToyonorui Agile u 
Scrum u pyrux MOOOHEIX HHCTPyMeHTOB. 
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Yposenb oOy4eHnaA M10 TIpeMeTaM ABIIAeTCA 
OJHHUM M3 OCHOBHBIX (PaKTOPOB, OlpeyeAIOWIMX 
KayecTBO HW 93dekTHBHOCTb 3aHATHH. B 
TIOBBIMICHHH + KayecTBa OOpa30BaHHA Ba?%KHO 
IIIAHHpOBATb 3aHATHA IIPAMO HW YETKO OMIpeeATS 
yemb. Ip mocraHoske wesw ocobeHHO BaxKHO 
OMpeyeIuTb BPeMA OCTHKeHHA pe3ybTaTa, 
HOTpeOHOcTH MM BO3MO%KHOCTH  y4allleroca, 
MeTOJbIl, HalipaByieHHbie Ha  OCTMKeHHe 
yualumes wer. JlocrwKeHue WesIM, HM BHI 
KOHTpOJIA, olpeyessomne pe3ynptar. Jina 
JOCTWKeHHA ITO Wes HeEOOXOAMMO BHespeHHe 
COBPeMCHHBIX [elarorM4uecKHX TexHOOrH B 
oOpa30BaTeJIbHbI Mpouecc. 

Ilegarormueckat TeXHOOrHA <ABIIACTCA 
IIpOyKTOM WHTerpalwH wesarormueckux U 
TCXHOJIOFM4eCCKHX TOAXOOB, MCIOIb3yeMBIX B 
oOpa30BaTeJIbBHOM Tpouecce. Pa3symmuHble y4eHbie- 
Tlefaroru M0-pa3sHOMy TpaKTOBaJIM M OMMCbIBAJIN 
MOHATHE lleqarornyeckoit TeCXHOJIOrHH. 
IOHECKO onpeyesMu1a lleqaroru4eckyto0 
TeEXHOJIOrHIO CJIe{YFOULHM o6pa30M: 
«Iegqarormueckaa TCXHOJIOIMA - 3TO 
ONTHM@JIbHbIM + Mpolecc yCBOeHHA 3HaHHM Cc 
HCTIOJIb30BaHHeM BCX BO3MO2KHOCTeH 
yelOoBeyecKoro MOTeHIMaa W TeXHHYeCKHX 
CpeJCTB IlyTeM CO31aHHA, IIpHMeHeHHA, CBeeHHA 
B @QMHYIO CHCTeMy MeTOZ0B oOyyeHHA 
ocBoeHH”»>. (Tomunos, YcmaHOaersa, 2006). 

ViadopmalMonHbie TexHoNorMu — oome 
MeTOJbI, YCTpolicTBa, MeTObI HW IpoLleccst, 
HCHOUIb3yYeMbIe Id COopa, xpaHeHus, MOucKa, 
oOpadoTKH HM paciipoctpaHeHua MHdopMalnn. 
ViudopmMalMonHpie §=TexHosorMH — crmocodsnl, 
MeTOJIbI Ht IIPHeMBI MCIIOJIb30BaHHA KOMIIbIOTepa B 
IIpotecce cOopa, oOpaboTKH, xpaHeHHa, lepeqaun 
WM WCHOUb30BaHHA WaHHEIxX. UndopmalMonupie 
TCXHOJOrMH pesctTaBAloT coool mporecc, 
lipeqmoararolui UCHOub30BaHHe COBPeMeCHHOTO 
KOMIIbIOTepa JIA CHWKCHHA TPYOeCMKOCTH 3TOH 
HHPopMaluu VW MOBbIMIeCHHA MX HaexKHOCTU U 
cKopocTu oOpadoTKH uHdopmaruu. (AMupoB u 
up., 2010). 

CoBpeMeHHBIe HHPopMallMOHHEIe 
TCXHOJIOrHH — 9TO TeXHOJIOrHA, MOsBOIAIOMIAA 
oOyyarollelica B OOpa3z0BaTeJIbHBIX OpraHH3allHAx 
MOJOA@KH TOXHATb OOpa30BaHHe Ha HOBBIi 
Ka4eCTBCHHBIM ypOBeHb 3a C4eT OpraHH3allnu 
yueOHoro lpowecca, CBA3aHHOrO C 
(bopMupoBaHHveM 3HaHH, yYMeHHi HW HaBbIKOB Ha 
OCHOBe HOBBIX I1OJ{XOJOB. 
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KoMMyHHKalMoHHble TexXHOOrHH — 9TO 
TEXHOJIOrHH, BBIMOJIHAIOMIHe (PyHKUHIO 
MaplupyTH3aljHu (xapakTepu3allun) u 
KOMMYyTalMH  coeqHHeHHii Ia mepeyauu 
HHOpMallHu MexK Ly KOMIIbIOTepaMH B CeTH. 

VadopMalivoHHO-KOMMYHHKallvOHHBEIe 
TCXHOJIOrHH CHCTeMbI OOpa30BaHHA BBbITIOJIHAIOT 
cileyrouve OCHOBHBIe (yHKUMU U TpedoBaHHaA: 

- (bukcalua felictBuii oOy4aemBIx HW UX 
COTPyHHKOB 10 HCTIOJIb30BaHHIO 
HHPOpMalMOHHO! Cpe; 

- I[puHvmMai BO BHHMaHHe ToyepxKKy 


WeaTeIbHOCTH TeqaroroB HM  yu4alllMxca 
HOCpeJICTBOM KOHCYJIBTHpOBaHHA; 
- moOyx qeHHe CTY 1CHTOB K 


CAMOCTOATEJIBHOMY VW3Y4CHHIO HeOOXOAMMbIX 
yueOHBIX MaTepHasioB; 

- KOHTpPOJIb 3HaHHM, YMeCHHM MW HaBbIKOB, 
YCBOCHHBIX y4alll[MMUcaA B TIpolecce oOy4eHua, C 
TIOMOMI[bIO KOHTPOJIBHBIX, YCTHBIX MH IIMCbMCHHBIX 
Me€TOJOB; 

- IIpeqoctrapsenue oOy4arollumca 
yaaneHHoro ocTyma kK UHPOpMall\HOHHEIM 
pecypcam oOpa30BaTesIbHOTO y4upexeHHA 1A 
HCHOIb30BaHHA =PeKOMCHJYeMbIX y4eOHBbIx 
MaTepHaslOB, MOMOUHUTeCIbHOM MTepatypbl u 
UPyTux cpeycTB B Oa3e aHHBIX; 

- OpraHu3allud JHCTaHUMOHHOrO OOyyeHHA, 
KOHCYJIBTHpOBaHHA u HHO TIOMOLIH 
COTpyHHHKaM OOpa30BaTeJIbHOrO y4pexyeHHA B 
BBIMOJIHCHHH = BUPTYAJIBHBIX JladOOpaTOPHBIX 
3aHATHH MW WpakTHY4ecKHX 3aaHun UT... 

B y4e0HoM Tporecce, co3,aHHOM Ha OCHOBe 
WHTerpHpOBaHHbIX  TeXHOJIOrHH, += OCHOBHOe 
coyepxKaHHe yu4eOHBIX  MCIMIIMH OyyeT 
COCTOATh H3 CieAyIOWMXx yA4eOHO-MeTOAM4eCKHX 
MaTepHasioB: 

- 9DylekTpoHHpie yuedHHKH, mocobus, 
yueOHEIe TocoOua HU Apyrve MOMOHUTeIBHBIe 
MaTepHalibl; 

- QJIeKTpOHHBEIe 
KOMIJICKCEI; 

- Hadop TecTosbix mporpaMM HM BOTIpocoB 
JIA CAMOKOHTPOIIA; 

- Buprtyaspusie 
omucaHue; 

- CAMOCTOATEJIBHbIC paOOThI MH KOHTPOJIBHBIe 
paodoThl; 


yue0HO-MeToaM4eckHe 


yaOopatopun UU Ux 


- KOMIIBIOTepHOe IIporpaMMHoe 
oOecrieyeHne, 9JIEKTPpOHHaA clipaBka, 
QJIEKTPOHHbIe MpHJIOKeHHA; 

-) a 
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- JlonosHUTebHOe 
oOeciieyeHne. 

METO/JIbI HCCJIEXTOBAHHA. 

BeneycTBue MCIOUb30BaHHA 
MHTeCrpupoBaHHbIx TexHOJIOrMi oOy4eHHe 
IIpHBOAMT K oOpraHu3allwH AMCTaHWMOHHOTO 
oOy4¥eHHA C MHCTIIONb30BaHHeEM BO3MO%KHOCTEII 
CeTeBbIX TeEXHOJOrMH. ITO OCHOBa OpraHH3allHu 
J{MCTaHUMOHHOrO obyyeHHa. OcHoBHO 3aayeit 


lIporpaMMHoe 


OTPacJIeBBIX TexHOJIOrMi TMCTaHUMOHHOrO 
oOy4eHHaA ABJIAeTCA OOecTIedeHMe WHasora MExKLy 
Iipemoyjapatesiem u CTY€HTOM B 


oOpa30BaTeIbHOM Iporecce. OpraHH30BaHHBlit 
yueOHEI ~mpouecc 6e3 MocTosHHOro AMaslora 
yuntTelad W yYeHHKOB He JjaeT O*KMJaemoro 
apdexta. IIpu aHesHoiti dopme obyueHna 
oOmleHHe y4uTeIA WM yYeHHKa MpOvCXOANT B 
KIacce B OHO H TO Ke BPeMA, B OJIHOM MH TOM 2Ke 
Mecte. B  jucTaHuMOHHOM oOy4eHHH 9TOT 
Tipolecc  OCcylecTBIAeTCA CC  TMOMOLLbIO 
KOMIIbBIOTCPHBIX CeTeBLIX TeCXHOJOrMH Ha Oa3e 
TeJICKOMMYHHKallni. 

Tenlepb peub wget 00 NCcHOub30BaHHn 
BbILeMepeC4HCICHHbIX MeTOAOB HUHTerpallHu, 
MeTogonormn Agile wu TexHonormu Scrum B 
OOpa30BaTeJIbBHOM IIpoltecce, B TOM 4HCIIe B 
oOy4eHHn HHPOpMalHOHHBIM TeXHOJIOrHAM. 

IIpexge 4emM MbI ToroBopuM 00 Agile- 
MeTOOJIO“MH HU IpHMeHeHuN TexHoorMi Scrum 
B OOpa30BaHHH, aBalite pa3s0epemca, 4YTO OHH 
o3Hauyaror. 

Agile u Scrum — konlenmun, ipulexmme 


43 UT-nagycrpun. IIpou3BoqcTBO 
MHHOBAaLIMOHHBIX IIpOAYKTOB TIOJIHOCTBIO 
OTIMYaeTCA OT cTaHyapTHoro 


IIPOH3BOACTBCHHOTO IIpolecca, re ecTb 4eTKH 
TIIaH, CDOKH H OroypKeT. UMeHHoO 3{ecb BaM 4acTO 
IIpHeTCA CTaIKHBaTbCA C BbICOKHM YPOBHeM 
HeolpeyesIeHHOCTH MW HaXOMHTb HOBBIC IHyTH. 
Ilostomy Oba paspaOorana A gile-meToyosorMa. 

Agile onpeyemaetca kak oOMIMi TepMHH JIA 
«H3MCHCHHA»  TOAXON0B, KOTOpbIe OObIYHO 
HCHONb3YIOTCA IIpH pa3spaOoTKe porpaMMHbIx 
IIpOAyKTOB B KayecTBe OOpa3a MBIMNUIeHHA U 
cTuia. B qonouHeHve K 9TOMY MOXKHO CKa3aTb, 
yto Agile — 9To YHUKasIBHBIM COcoO MBIMUIeHHA 
HM  KYJIbTypHbIe XapaKTepHCTHKH, KOTOpbIC 
XapaKTepH3yIoT 9TH ToOAXopbI. Tlootromy MeToy 
Agile MooxKHO IIPHMeHATb He TOJIbKO B pa3BHTHH 
IIpou3BOAcTBa, HO HM B Apyrux cdepax. [udKoe 
MBILMJICHHe OCHOBAaHO Ha UeTbIPeX BaxKHbIX 
I[CHHOCTAX: 
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O Ha epBoM mecte OyyeT He 
lipowjecc, a OTHOWeHHA MexKY yYeHHKaMH U 
HMMM. 

O Buumanue OyeT oOpalieHo He Ha 
lipaBiisia HW JOKYMeCHTHI, a Ha KOHCUHbIM pesyIBTAT. 

O He TosbKo padotats c (akTaMH, HO 
HW OOWMATbCA C KIIMCHTOM. 

O He oOa3bIBaeT IIPOBOJUTb 
TIOCTOAHHBIC IKCIICPHMCHTbI MH MCHATb MpoLecc, 
CTporo IIpHAepxUBATLCA Wana. 

Scrum — OH W3 W3BeCTHBIX MOXOOB K 
Agile-MeToqOsIOrHH, KOTOpbIN TakoxKe Ha3bIBalOT 
«CTPYKTYPHBIM IOXOJ{OM)). 

Scrum sBkaroyuaeT B  ceOd 4eTKOe 
paciipeyemeHue pouleH MW MOCIeOBaTeIbHOCT 
Tporeccos. B kaxxKOM poekte OyeT HeOoubad 
KOMaHla CiielMasMcToB (HeOoubIIMe Tpynis, 8- 
10 uenoBeK), Ux eHcTBHA KOOpAHHUpyeT 
Bylaeuel, MpOLYKTHBHOTO TIposykKTa Wu cKpaM- 
Mactep (Hay4HbIM PyKOBOMTeJIb WIM TbIOTOP). 
Ilepppmi cieqHuT 3a TeM, 4YTOObI pe3sysIbTaT 
COOTBETCTBOBAaJI IlepBOHAYaJIbHbIM IeJIdM, a 
3ayjaua BTOPOro — KOppeKTHpoOBaThb UM HalipaBJATb 


WeHcTBHA KOMAHbI (MaJIbIX Ipyllll) B 
COOTBeTCTBHH Cc MeToyuKOl. Bca padota 
BBINOIHACTCA B CKATbIE CpOKH (OHa-Be 


HejleyIM), CHadasia OMpeeAIOTCA Meu, B KOHIE - 
CpaBHUBaloTCA  pe3yJIbTaTbI UM BHOCATCA 
HclipaBsieHHua. Kax abit BBIMOJIHACT 
OlpeyeseHHbIn OTpe3s0K 3aayH HU OKa3bIBaeT 
HenmocpeyCTBeHHOe BIIMAHHe Ha  pe3yJIbTar. 
IIpouecc. Takoii moyxoq mo3BomaeT ObICTpO 
JOCTHTaTh pe3yIbTATOB, MO epXKUBaTb BbICOKYIO 
MOTHBAaL[HIO KOMAHJIbI, a TAKKE He TpaTHTb BpeMA 
W CHB Ha HexPeKTHBHBIe yCuIHA. 

Agile-metogonorma TaKKe O4eHb yqoOHa 
JIA pPelICHHA COBPeCMeCHHBIX OOPa30BaTeJIbHBIX 
3ayau. OHH He [MpoTHBOpeyaT pa3JIM4HbIM 
IIpHHUWNaM OOpa3z0BaHHA HM MOTYT OBIT YaCTHYHO 
WIM TOJIHOCTbIO IIpHMeHeHbI K IeCHHOCTAM HU 
IIpHHUWMaM TeXHOJIOrHH. 

Tlogxoy Eduscrum — sro Tum TexHomorMu 
Scrum, cileuHasbHO pa3pa0oTaHHBIt Aa 
HCHOUIb30OBaHHA B HHTeTPHpOBAaHHOM OOy4eHUH. 
TexHosorua Scrum jeslaeT mpomecc o6yyenua 
Oomee WHTepecHbIM HW MWOMOraeT yu4alllMMca 
IipHoOpetaTb HaBbIKH, KOTOPbIe IpHrOAATCA HM B 
WaJIbHeIleH CaMOCTOATEJIBHOM 2KM3HU UM padote. 

«[HOKHe» 9IEMeHTHI TexHOoorui Agile u 
Scrum MoryT ObITb IIPHMeHeHBI K CJIeYIOWHM 
3JIEMCHTaM oOpa30BaTesIbBHOrO 
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lpouecca:KparkocpouHoe  4TeHHe ~~ BMeCTO 
JOJIFOCpOuHOTO; 

v B3aumMoyelicTBue rpyiiiel; 

v Urposort 1oaxo0, BMeCTO CKYYHBIX 
JICKUMH; 

v TlocTosHHO oOcyxqaiiTe u 
yryulalite pe3syIbTaTBl; 

v BuHyTpeHHaa  OleHKa BMecTO 
BHeIHeH; 

v Vi3MeHuTb poslb YaNTeNA. 

TakuM o0pa30M, pa3IW4Mad Mex 


TpaqMUHMOHHbBIMH WOAXOaMW K oOy4eHHto u 
COBPCMCHHBIMH UHTCrpHpOBaHHbIMu TrHOKHMH 


MeTO]JaMH MO%KHO [IpOJeCMOHCTpHpoOBaTb- B 
TaOsmmue (1): 
Taobsnuua I, 
TpaaqnunonH TnoKxnii 
bil MOTXO K TlOAXO B 
oOpa30BaHn | o6pa30BaHHH 
10 
Ilepnoy Or Tpex | Koporkuit 
ooyueHna MecalleB 0 | WepHoy OT 
mosyroya OHOHM TO WByx 
HeJICJIb 
@Mopma CorsiacHo O6pa30BaHHe 
oOyueHnaA crporomy cbopmupyetca 
mlaHy ypoka | urporw u 
MHTepakTHBHOC 
TIO 
@Mopma Oomne Hedompiime 
lipenoqapa | JieKWHH Mw | rpynnst 6-8 
HA CeMHHapbl YeJIOBeK 
@Mopma IlaccuBHoe AKTHBHAaA 
oOmeHa IIpHHATHE CaMOCTOATEJIBH 
nHdopmal ad padoTa B 
nel rpynne 
Ouenka Buena BuyTpeHHaa 
pe3yIbTaTO | OlleHKa olleHKa 
B 
Pow, Bepet Ha ce6a | Hampapiaer u 
yunrTesa TIOJIHBIM ajjallTupyet 
KOHTpOJIb Hal 
IIpOweccoM 
oOyyeHHna 


KakoBbI pe3y.IbTaTbI HHTerpHpoBaHHol 
MeTOAOJIO“HH OOy4eHHA? 
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Texnosorun Agile u Scrum craHoBatca Bce 
Oosee MOMyIAPHbIMH B OOpa3s0BaHHH He TOJIbKO 
IOTOMY, 4YTO OHH TOBBbIMAIOT BOBJICHCHHOCTB 
yualluxca WH CTYJeCHTOB, HO HM AelMCTBUTeIbHO 
yuIy4uularoT MacTepcTBO HW JIMYHOCTb yu4allMxca. 


Harrpumep, MHTerpupoBaHHbEle rMuOKue 
MECTOOJOFMM MO3BOIAIOT CIIeyIOUee: 
= CoBeplieHCTBOBaHHe HaBbIKOB 


caMooOy4eHHa H CaMopa3BHTHA; 
" TlopbriieHve MOTHBaLlHu K OOy4eHHIO; 
"Pa3BHTMe CIOCOOHOCTH JeaTb BbIOOp 
KapPbepbI Ha OCHOBe; 


"PasBuTMe HallpaBJIeHHM  aJIbHeiiero 
oOpa30BaHH4; 
* (opMupoBaHne OTBETCTBCHHOTO 


OTHOWCHHA K OOpa3z0BaHHI0; 

"Pa3BHTHe HaBbIKOB cCaMopedieKcHH U 
IIPOrHO3SHPOBaHHA Pe3yJIbTAaTOB; 

= BocnuTaHve WesOCTHOrO MHPOBO33peHHA; 

* [lomyuenue olbiTa yCHelIHbIx 
B3aHMOOTHOLUCHHH C OKpy2KarOLMMu; 

"Pa3BHTHe HaBbIKOB OOMeHHA HW BeeHHA 
II€peroBOpos; 

= PasButue mpyrux HaBbIKOB u 
KOMIe€TCHUMH, KOTOpbIe MHO3BOJIAT BaM JIy4Le 
ajlaliTHpOBaTbCA K COBPeMeHHOMY OOpa3y %KH3HH 
B Oyayuem (Soft Skills). 

PaccmMoTpeHHoe BBbILIe MHTerMpHpoBaHHoe 
COCTOAHHE TeEXHOJIOrHH MO%KHO pacCMaTpHBaTb 
KaK HaHOosIee OMTHMAIbHYIO TeXHOJIOrHIO JIA 
IipemoyqapaHud WH OOyyeHHa. OcHOBHOM 3azayeit 
MHTerpupoBaHHbIx TexHOOrMi ABJIACTCA 
Tipowecc JJOHECeHHA HHdopMannn TO 
oOyuaroluxcAd Ha OCHOBE KOMMYHHMKaTHBHBIX 


TeXHOJIOIMH, co3qaHnue HH(OpMallMOHHO- 
oOOpa30BaTeIbHOH cpeybl Wiad oOOy4aromlMxca Cc 
MCIIOUb30BaHHeEM BO3MO2%KHOCTeH 
meyaroruueckHx u WH@OpMallMOHHbIxX 
TCXHOJIOrMH. 


OHUM CJIOBOM, OpraHu3alua y4edHoro 
Iipoljecca Ha ypOBHe COBpeMeHHBbIX TpedoBaHuit, 
KOMINICKCHbIe TEXHOJIOIHM HTparoT OcoOy10 PoIb 
B oOOoOMeHHH HW BOCHOUHeEHHH cojepKaHnA 
oOpa30BaHHa, cmocoOcTByA oOecrie4eHHo 
WOCTWKeHHA eH OOy4eHHA HHPOpMal{HOHHbIM 
TeXHOJIOIMAM VW ApyruM HCWMIIMHaM. 
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Abstract: This article describes how to organize a learning process in an integrated learning 
environment based on distance learning technology for computer science students, as well as organizing 
and monitoring classes for "Creating Mobile Applications". 

Based on the developed technology, a mobile application development environment was 
developed and a methodology for teaching mobile application development topics through an integrated 
distance learning environment was demonstrated. This methodology explores how to support mobile 
students with limited experience and how to create mobile applications through teacher guidance. This 
study will help highlight the educational value of mobile application design activities and web-based 
visual programming tools, as well as learning opportunities in distance learning and mobile application 
projects. 

Keywords: computer, web, mobile, method, interactive, methodology, mobile application, 
internet 

Annotayna: B jaHHoi cTaTbe onmMcaHbI cilocoObl opraHu3alM“u yyeOHoro mporecca B 
WHTerpupoBaHHon y4eOHOM cpeye Ha OCHOBe TeXHOJIOrMH AMCTAHWMOHHOTO OOy4eHHA CTYCHTOB 
HHMOpMaTHKH, a TakwKe OpraHv3all4a HM KOHTPOJIb 3aHATHHM MO Teme «Co3qaHHe MOOMJIBHbIX 
TIPHJIOHKeHHMD). 

Ha ocHose pa3paOoTaHHoi TexHoOorHu OblIa paspadoTaHa cpeyja pa3spad0oTKH MOOMJIBHBIX 
IIpHIOKeHHH HW TpOeMOHCTpHpoBaHa MeTOAMKa oOOy4eHHaA TeMaM pa3paOOoTKH MOOHJIBHbIX 
IIpHIOKeHHU WOcpeCTBOM MHTerpHpoBaHHOH cpebI WUCTaHWMOHHOTO OOyyeHuA. DTa MeTOROMOTHA 
uccilefyeT, KaK MO jepxKUBaTb MOOMJIbHBIX y4allMXCA C OrPaHH4eHHbIM OMbITOM HW KaK CO31aBaTb 
MOOMJIBHbIe TIpHIOKCHHA TOL PYKOBOACTBOM Y4MTeIIA. ITO UCCIeOBAaHve MOMOXKeT MOA4epKHYTB 
OOpa3z0BaTeIbBHy!O ICHHOCTb JIeATeIbHOCTH M0 pa3paOoTKe MOOHJIBHEIX TpHIOKeHHH Uu BeO- 
HHCTPYMCHTOB BH3yaIbBHOrO IporpaMMUpoBaHHA, a TAKKE BO3MOXKHOCTH OOYYeCHHA B AMCTAaHIMOHHOM 
oOy4eHHH UM MpoeKTax MOOWJIBHBIX NIpHIOKeHHH. 

KunoueBbie CJI0OBa: KOMIMbIOTep, BeO, MOOMJIbHBIM, MeTOL, 
MOOWJIbHOe TIpHIOKeHHe, MHTepHeT 

Annotatsiya: Mazkur maqolada Kompyuter injiniringi yo‘nalishi talabalarini masofadan o‘qitish 
usullarini takomillashtirish texnologiyasi asosidagi integrasiyalashgan ta’lim muhitida o‘quv jarayonini 
tashkil etish metodikasi hamda “Mobil ilovalarni yaratish” fani mashg‘ulotlarini tashkil etish va 
monitoringini olib borish yoritilgan. 

Ishlab chigilgan texnologiya asosida Mobil ilova yaratish muhiti ishlab chiqilib, mobil ilovalarni 
yaratish fanini integrasiyalashgan masofaviy ta’lim muhiti orqali o‘qitish metodikasi ko‘rsatib berilgan. 
Ushbu metodika tajribasi cheklangan talabalarni go‘llab-quvvatlash va o‘qituvchilarning ko‘rsatmalari 
orqali mobil ilovalarni yaratishni qanday o‘rganganliklarini o‘rganib chigadi. Ushbu tadqigot mobil 
ilovalarni loyihalash faoliyati va veb-ga asoslangan vizual dasturlash vositasining ta’lim ahamiyatini va 
mobil ilovalar loyihasini masofadan o‘qitish/o‘rganish imkoniyatlarini ochib berishga yordam beradi. 

Kalit so‘zlar: kompyuter, web, mobil, metod, interfaol, metodika, mobil ilova, internet. 
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MHTCpakTHB, MeTOAOJOrNA, 


I. KIRISH 

Interfaol metodlar — shunday metodlarki, u 
talaba-yoshlarning o‘zaro muloqot va o‘zaro 
ta’siridagi dars jarayonini amalga oshiruvchi usul. 
“Interaktiv” so‘zi ingliz so‘zidan olingan bo‘lib 
“Interakt”, ya’ni “Inter” - bu “o‘zaro”, “akt” - 
“harakat, ta’sir, faollik” ma’nolarini bildiradi. 
Interfaol usullardagi darslar talabani ijodiy 
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fikrlashga, olingan ahborotlarni faollikda hal 
etishga, fikrni erkin bayon etishga, 
tashabuskorlikka, guruhlarda masalalar yechimini 
topishga, hamkorlikda ish yuritishga, fikrni yozma 
ravishda bayon etishga chorlaydi. 

Interfaollik — bu o‘zaro ikki kishi faolligi, 
ya’ni, bunda o‘quv- biluv jarayoni o‘zaro suhbat 
tariqasida dialog shaklida (kompyuter yordamida) 
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yoki talabaning o‘zaro mulogotiga asosan kechadi. 
Interfaollik o‘zaro faollik, harakat, ta’sirchanlik, 
talaba va o‘qituvchi mulogqotlarida sodir bo‘ladi. 
Interfaol usulning bosh maqsadi: o‘quv jarayoni 
uchun eng qulay vaziyat yaratish orqali talabaning 
faol, erkin fikr yuritishiga muhit yaratishidir. U 
o‘zini intellektual salohiyatini namoyon etadi va 
o‘quv sifati va samaradorligini oshirishni ta’min 
etadi. Interfaollik asosida darsni tashkil etish 
shunday kechadiki, bu jarayonda birorta ham 
talaba chetda qolmaydi [1]. 

Il. ASOSTY QISM 

Hozirgi kunda quyidagi interfaol usulning 
shakl, formalari amalda qo‘llanilmoqda. 

Interfaol usullarning shakllari: Juftlikda 
ishlash, Karusel, Kichik guruxlarda _ishlash, 
Akvarium, Loyiha metodi, Aqliy hujum, Braun 
harakati, Daraxt yechimi, O‘z nomimdan 
so‘zlayman, Fuqarolar eshituvi, Rolli o‘yinlar, 
Munozara (1-rasm). 

Interfaol o‘qitishda o‘qitish muhitini tashkil 
etiladi, qulay muhit yaratiladi, yaxshi tashkil 
etilgan o‘qitish muhiti: 

- o‘qish va tadqiqotlarga ko‘maklashadi; 
turli tadgiqotlar olib borish uchun 
materiallarga ega buladi; 

- ijodkorlik qobiliyatiga rag‘bat beradi; 

- fikrlar va axborotlar almashuviga imkon 
yaratadi; 

- ma’lumotlarni mustaqil olish ko‘nikmalarini 
shakllantiradi; 
uzluksiz 
rivojlantiradi. 

Ta’lim jarayonida interfaol usullardan 
foydalanishning turli vositalari va ularning ta’siri 
o‘z-o‘zidan yuzaga chiqmaydi. Interfaol usullarni 
to‘g‘ri, oz vaqtida va unumli go‘llashga bog‘liq. 
Shunday ekan, ta’lim jarayonida  interfaol 


ta’lim  olish ko‘nikmalarini 


Agliy hujum 


Interfaol 


metodlar 
Munozara 
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usullarning samarali qo‘llanilishi quyidagi omillar 
bilan kafolatlanadi: 

-mazkur usulni go‘llash uchun oldindan 
puxta tayyorgarlik ko‘rish va rejalashtirish lozim; 

-individual yondashuv jarayoni talabaning 
erkin fikr yuritish, o‘zining ichki kechinmalarini 
iodiy bayon qilishlari uchun tegishli sharoitning 
yaratilishi; 

-interfaol metodlar turli shakllarda amalga 
oshirilishi zarur. Shunga_ ko‘ra,  interfaol 
metodlarning qo‘yidagi  shakllaridan  ta’lim 
jarayonida keng ko‘lamda foydalanilmoqda. 

“Kichik guruhlarda  ishlash”  usulidan 
foydalanish talabalarning darsdagi faolligini 
ta’minlaydi, har bir talabaning munozarada 
qatnashish huquqini va bir-biridan o‘rganish 
imkonini beradi. Buning uchun auditoriyadagi 
talabalar kichik guruhlarga bo‘linadi. Har bir 
kichik guruhda 5-6 ta talaba bo‘ladi. Kichik 
guruhlar quyidagicha nomlanadi: Har bir guruh 
o‘z nomidan kelib chiqib, mavzuni yoritib beradi. 

Masalan, “Mobil telefon va_pereferiya 
qurilmalari bilan ishlash” mavzusini “Ilm” guruhi 
ilmiy yo‘nalishda, “Yozuv” guruhi yozma 
ravishda (insho, bayon) asosida taqdimotga 
tayyorlaydi. 

Dars ishlanmasi (“Mobil ilovalarni yaratish” 
fani misolida) Mashg‘ulotning mavzusi: “Mobil 
telefon va pereferiya qurilmalari bilan ishlash”. 

Mashg‘ulotning magqsadi: 

a) talabalarning Mobil aloqa vositalari mobil 
ilovalar to‘g‘risidagi bilimlarini mustahkamlash, 
“Mobil telefon va pereferiya qurilmalari bilan 
ishlash” mavzusiga doir turli manbalardan 
foydalanib, og‘zaki va yozma nutqni o‘stirish, 
darsning mazmuni DTS talablariga javob berishini 
ta’minlash; 


Kichik guruhlarda ishlash 


O‘z o‘mingni top 


1-rasm. Interfaol metod turlari 
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TW. METODLAR 

Mashg‘ulotning usuli: kichik guruhlarda 
ishlash. 

Kichik guruhlarda ishlash: “Ilm” guruhi, 
“Yozuv” guruhi, 

Mashg‘ulotning jihozi: ko‘rgazma, rasm, 
internet, turli manbalar. Mashg‘ulotning borishi: 

Tashkiliy gism 

1. Salomlashish. 

2. Kichik guruhlarga bo‘lish, guruhlarni 
nomlash va ularga sardorlar saylash 


iOS 


Android 
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3. “Klaster” usuli yordamida mavzu 
bo‘yicha qisqa kirish suhbat o‘tkazish. 

I. Kirish 

O‘quvchilarni mashg‘ulotning mavzusi va 
rejasi bilan tanishtirish. 

Reja: 

1. Mobil ilovalar haqida suhbat. Mobil 
telefon eng qulay vosita 

2. Pereferiya qurilmalari bilan ishlash. 

3. Xulosa. 

Mobil 

_ tushunasiz? 


alogalar deganda nimani 


Java 


- Tae 


_Mobil ee i— 


Mobil o’gitish 


a / \ 


M- lear ning 
2-rasm. Mobil 


II. Asosiy qism 

Mobil ilovalarni yaratish — bu_ shaxsiy 
ragamli yordamchilar, korporativ  raqamli 
yordamchilar yoki mobil telefonlar kabi mobil 
qurilmalar uchun mobil dastur ishlab chigiladigan 
faoliyat yoki jarayon. 

Ushbu dasturlar ishlab chigarish 
platformalarida telefonlarga oldindan o‘rmatilishi 
yoki veb-brauzerda “qo‘llaniladigan” tajribani 
taqdim etish uchun server yoki mijoz tomonidan 
ishlov berish (masalan, Java Script) yordamida 
veb-ilovalar sifatida yetkazib berilishi mumkin. 

Il. Badiity qism 

Kichik guruhlarga topshiriq berish orqali 
mavzuni yoritib berish. 

I. guruh — “Ilm” (ilovalar, mobil ilova turlari 
haqida ma’lumot O‘zbekiston hududi). 

Il. guruh — “Yozuv” (insho, she’r yozish, 
“Mobil _ilovalar” =mavzusidagi ma’lumot 
sharhlash). 

Kichik guruhlarning har biriga tayyorgarlik 
uchun 4-5 dagiqa vaqt belgilanadi, so‘ngra 
taqdimot o‘tkaziladi. 

1. 3 ta kichik guruh sardorlariga savollar 
yozilgan kartochka beriladi. 

2. Test yechishda platforma muhitidan 
foydalaniladi. 
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\ ee ilovalar 


eBooks 


i Online study 


Smartfon 


\—— 


ilovalar ko‘rinishi 


“Tm” guruhi “Mobil telefon va pereferiya 
qurilmalari bilan ishlash” mavzusini  ilmiy 
tomondan ochib beradi: 

1) Mobil ilovalarning rivojlanishi barqaror 
o‘sib bormoqda, daromadlar ko‘paymoqda va ish 
o‘rinlari yaratilmoqda. 2020 yilgi  analitik 
hisobotda Yevropa Ittifoqida ilovalar 
iqtisodiyotida 2 millionta to‘g‘ridan-to‘g‘ri ish 
o‘rinlari mavjud bo‘lsa, Yevropa Ittifoqining 28 
a’zosi (Buyuk Britaniyani ham o‘z ichiga oladi), 
ulaming 60 foizi mobil ilovalar  ishlab 
chigaruvchilaridir. 

“Yozuv” guruhi mavzuni insho, bayon, 
jahondagi yangiliklar asosida yoritib beradi. 

1) Mobil ilovalardan Android Studio, 
Android qurilmalarida va _— emulyatorlarda 
ilovalarni ishga tushirish va sinab ko‘rish haqida 
ma’lumot beradi. 

IV. Yakuniy qism 

Masofaviy ta’lim bu mashg‘ulotlar matni 
emas, balki tizimlardan axborot izlash, o‘zaro 
xatlar yozish, ma’lumotlar omborlariga, 
matbuotga murojaat qilishni o‘z ichiga qamrab 
oladigan yaxlit jarayondir. Masofaviy ta’lim 
mohiyatan individual ta’limga asoslangan 
bo‘lishiga qaramay, ta’lim oluvchi o‘qituvchi va 
boshga ta’lim oluvchilar bilan bog‘lanishini, 
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hamkorlikda faoliyat yuritishini ta’minlashi zarur. 
Masofaviy ta’limning samaradorligi ko‘p jihatdan 
mobil ilovalar orgali o‘quv materialini to‘g‘ri 
tashkil etishga bog‘lig [3,4,5]. 

O‘quy materiali o‘qituvchi va _ ta’lim 
oluvchilar hamda ta’lim oluvchilararo 
hamkorlikning qanday tashkil etilganidan kelib 
chiqib tuziladi. Agar o‘quv kursi mustaqil ta’ limga 
mo‘ljallangan bo‘lsa, unda o‘quv materiali bir 
ko‘rinishda, ta’lim o‘qituvchi va ta’lim oluvchi 
hamkorligida tashkil etishga asoslansa, boshqa 
ko‘rinishda bo‘ladi [2]. 

Masofadan o‘qitish o‘qituvchisi 
professional, o‘qituvchi sifatida tayyor bo‘lishi 
kerak (ya’ni ma’lum miqdordagi umumiy va 
kasbiy fan bilimlari va ko‘nikmalariga yega, 
shakllangan pedagogik faoliyat algoritmlariga 
yega), texnik jihatdan tayyor (ya’ni kompyuter 
texnologiyalariga yega) va psixologik jihatdan 
yaxshi bo‘lishi kerak. Masofaviy o‘qitishda 
talabalarni o‘qitishni qo‘llab-quvvatlash uning 
kasbiy faoliyatining quyidagi tarkibiy qismlari 
orqali amalga oshiriladi: kursni taqdim yetish, o‘z- 
o‘zini boshgarish guruhlarini tashkil qilish, dars 
mashg‘ulotlarini o‘tkazish [6] 

Masofaviy ta’limda of‘qituvchilar va 
talabalarning birgalikdagi faoliyatida amalga 
oshiriladigan, sub’yektlararo munosabatlarning 
o‘ziga xos xususiyati bilan ajralib turadigan 
shaxsga yo‘naltirilgan  o‘rgatish alohida 
ahamiyatga ega. Ushbu o‘zaro alogada o‘zlarining 
motivlari, faoliyatining magsadlari va unga 
erishish uchun mos imkoniyatlarga ega bo‘lgan 
ikkita to‘liq sub’yektlar taqdim etiladi. Bu 
masofaviy ta’lim formati shaxsga yo‘naltirilgan 
yondashuvdan foydalanishga imkon __beradi, 
chunki ma’lumotni muntazam ravishda almashish 
o‘qituvchiga har bir talabaga ko‘proq vaqt 
ajratishga imkon beradi va zamonaviy aloqa 
vositalari bu o‘zaro ta’sirni yanada samarali va 
qulay qiladi. O‘qituvchi guruh bilan ham, 
individual ravishda ham har bir o‘quvchi bilan 
elektron pochta, forum, xabarlar taxtasi va 
boshqalar orkali o‘zaro aloqa qilish, individual 
ta’lim yo‘nalishini yaratish imkoniyatiga ega [7]. 

Talabalar uchun o‘qituvchining masofadan 
fikr-mulohazalarini tezda olish qiyin va bu turdagi 
fikr-mulohaza dasturlashni o‘rganuvchilar uchun 
ayniqsa muhimdir. Shuningdek, talabalar uchun 
boshqalar o*z yechimlari bilan bir xil dasturlash 
muammosiga qanday yondashishlarini va boshga 
talabalar bilan hamkorlik qilishlari juda muhim. 
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Yugorida aytib o‘tilgan ikkala jihat o‘qituvchilar 
va talabalar uchun qiyin bo‘lishi mumkin. Ushbu 
tadqiqotda talabalarning masofadan dasturlashni 
o‘rganish _ tajribasini__—oshirishning —_—suchta 
strategiyasini taklif gilindi: 

1. Talabalarga uyda dasturlash muhiti 
dasturiy ta’minotini o‘rnatishdagi to‘siqlar va 
cheklovlarsiz darhol dasturlash faoliyati bilan 


shug‘ullanishi uchun virtual kompyuter 
laboratoriyasini yaratish. 

2. Darsni-  qiziqarli va  kuzatishni 
osonlashtiradigan multimedia materiallarini 
masalan, videolarni ko‘proq qo‘shish. 

a: Talabalarda _bir-birini qo‘llab- 


quvvatlashga yordam beradigan jamoa tuyg‘usini 
shakllantirish. 

Mobil dasturlashni o‘rgatish dasturchi 
bo‘Imagan  o‘qituvchilar uchun, ayniqsa, 
masofaviy o‘quv muhitida qiyin bo‘lishi mumkin. 
Shunday qilib, samarali ta’lim muhiti ushbu 
o‘qituvchilar uchun boy yordamni yaratishi kerak. 


Ushbu tadgiqotda_ ko‘rib— chiqilgan mobil 
ilovalarni loyihalash jarayonida  talabalarni 
qo‘llab-quvvatlash uchun masofaviy o‘quv 


hamjamiyati tashkil etildi. O‘quv hamjamiyati 
o‘rganish jarayonida bilim, qadriyatlar va 
maqsadlarni baham_ ko‘radigan _ talabalarning 
ijtimoiy hamjamiyatini anglatadi [8]. Onlayn 
ta’lim hamjamiyatida to‘rtta muhim ijtimoty 
komponent mavjud: aloga, hamkorlik, o‘zaro 
ta’sir va ishtirok [9]. Faol ishtirok etish orqali 
talabalar birgalikda muayyan  mavzularni 
o‘rganadilar, fikr va tajriba almashadilar va 
chuqurroq’ tushunishni_ rivojlantirish uchun 
g‘oyalarni yaxshilaydilar. 

Jamiyatdagi tengdoshlarning —qo‘llab- 
quvvatlashi masofaviy muhitda o‘rganishni 
sezilarli darajada yaxshilashit mumkin. Bundan 
tashgari, yaxshi ishlaydigan jamoa a’zolari kuchli 
“hamjamiyat tuyg‘usini” rivojlantirishlari kerak, 
chunki a’zolar o‘rtasidagi o‘zaro  bog‘liqlik, 
alogadorlik, ishonch, interaktivlik va umumiy 
qadriyatlar va magqsadlar yotadi [8]. Joriy 
tadqiqotda kuchli onlayn ta’lim hamjamiyatini 
yaratish va talabalar o‘rtasida “hamjamiyat 
tuyg‘usini” mustahkamlashga yordam beradigan 
turli xil o‘qitish strategiyalari qabul qilindi [13]. 

Dasturchi bo‘lmaganlar uchun  vizual 
dasturlash vositalarining afzalliklari va mobil 
ilovalarni yakuniy mahsulot sifatida ishlatish. 


Vizual dasturlash dasturchi bo‘lmaganlarga 
dasturlashni osonroq § o‘rganishga yordam 
-) a 
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beradigan yaxshi yechim bo‘lishi mumkin. Vizual 
dasturlash vositalari odamlarga turli 
komponentlarning bo‘laklarini birlashtirgandan 
so‘ng darhol nimani yaratganlarini ko‘rish va 
sinab ko‘rish imkonini beradi. Ushbu vositalar, 
shuningdek, matn kodlari va disk raskadrovkada 
adashib golishdan umidsizlikni kamaytirish orqali 
yanada yoqimli dasturlash tajribasini yaratadi. 
Glinert [10] tomonidan kashf etilgan BLOX 
(jumboqga o‘xshash qismlardan iborat vizual 
dasturlash tili) bo‘yicha bir nechta muvaffaqiyatli 
vizual dasturlash vositalari mavjud. Masalan, 
Scratch - bu ikki o‘lchovli formatda interaktiv 
hikoyalar, animatsiyalar, o‘yinlar, musiqa va 


san’atni yaratishni osonlashtiradigan bepul 
vositadir [11]. Yana bir vosita, Elis, hikoya 
qiluvchi animatsiyalarni yaratish, interaktiv 


o‘yinlarni o‘ynash yoki internetda video almashish 
uchun uch o‘lchovli 3D dasturlash muhitidir [12]. 
Yangi boshlanuvchilarni vizual dasturlash tillari 
bilan dasturlashni tanishtirishning katta afzalligi 
shundaki, bu ularga matnli dasturlash tillari bilan 
ishlashda tez-tez uchraydigan sintaksis xatolaridan 
qochishga yordam_beradi. 
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etilayotgan masofaviy muhitda yuqoridagiga 
o‘xshash funksiyaga ega vizual dasturlashdan 
foydalanildi. Bu jumboq qismlar “bloklar” deb 
ataladi, tartibga solish uchun ishlatiladigan 
mozaykaga o‘xshashligi yangi boshlovchilarning 
aniq matn kodlarini eslab qolish ehtiyojini 
kamaytirishi mumkin. Bu esa matn kodlari bilan 
dasturlashdan kelib chiqadigan potentsial kognitiv 
yukni sezilarli darajada kamaytirdi. 

Mobil ilova yaratish (MTY) muhiti — bu 
webga asoslangan mobil ilovalarni yaratish 
vositasidir (3-rasmga qarang). U loyihachiga turli 
qismlarning qanday qilib birlashishini va ularning 
mahsulotlari (mobil ilovalar) bilan dasturlashni 
tushunishga imkon beradi. Loyihalash 
komponentlari (4-rasmga qarang) va _ blok 
muharriri (5-rasmga qarang) mobil ilovalarni 
yaratish imkonini beradi. Loyihalash 
komponentlari talabaga ilova  interfeysini 
loyihalash va GPS (global joylashishni aniqlash 


tizimi) yoki audio (ya’ni mobil qurilma 
interfeysidagi foydalanuvchilar) kabi 
komponentlarni yaratish imkonini beradi. 
Tadgigotda taqdim 
E; ; Haqida Ofgituvchilar Yangiliklar Resursl: Bloglar Bering En 
Har kim global ta'sirga ega Android va iPhone ilovalarini yaratishi mumkin 
Bugungikunda _ Bu haftadagi Ro‘yxatd 
si girs Bu oydagi faol a Anca : 
faol faol o‘tgan Daviatlar: O'rnatilgan 
° foydalanuvchilar: * . 
foydalanuvchilar: foydalanuvchilar: foydalanuvehilar: 1 ilovalar: 6 
117 377 149 
? F a Mobil kompyuterlar bo'yicha MIT Magistr Treneri bo'l 
7 E id 
re 2022-yil 1-martda to'lig virtual onlayn tarzda davom etadi. 
MOBIL ILOVA YARATISH Ro'yxatdan o'tish 2022-yil 1-fevraldan boshlanadi . Batafsil 
Est. 2021 ma'lumot olish uchun shu yerni bosing . 
4 6.) 
L- o & 
Boshlash Darsliklar O'rgating 
Birinchi ilovangizni yaratish uchun ushbu oddiy Bosqichma-bosqich korsatmalar sizga koproq Ofgituvchilar uchun oquy dasturlari va 
korsatmalarga amal giling! ilovalarni ganday yaratishni korsatib beradi resursiari hagida bilib oling 
Materiallarni 
<i> e & e 
I {i I Ceae 
—SSs €3 
Qo'llab-quvvatlash Hissa go'shish Hamkorlik giling 
Jamiyatimizda savollaringizga javob oling App Inventor tizimi yoki ta‘lim resurslariga Hlova ixtirochisi bilan tadqigotlar va alogalar 
hissa go’shing haqida bilib oling, 
Batafsil Variantlar bilan 
"1: ° eye ° ° 
3-rasm. Mobil ilova yaratish (MIY) muhiti bosh sahifasi 
oper 


cajecs.com 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 


VOLUME 1, ISSUE 2, APRIL 2022 


lanuvchi interfeysi 


| ws [RESET 


OAV 


4-rasm. Loyihalash komponentlari 


Blok muharriri mobil ilovalarning xatti- 
harakati va ilovalarning muayyan sharoitlarda 
qanday javob berishini nazorat qilish orqali 
dasturlash imkonini_ beradi. Ushbu  vosita 
dasturlashda cheklangan bilim va tajribasiga ega 


Kalkulyator_ilovasi Sa 
Bloklar Tomoshabin 
© o'matilgan 
BB eoshgaruv Seen 
BB Matematika 
Hien 
BB royxatiar 
Bi iugatlar 
Brain 
BB ozgaruvchilar 
modulo of 2 
Wi seryora cag - 
© ekran 1 
Har qanday komponent 
atan2 
y 
x 


bo‘lgan o‘qituvchi va talabalarga o‘zlarining 
professional ehtiyojlariga mos keladigan mobil 
ilovalarni sinab ko‘rish va loyihalash imkonini 
beradi. 


ERY procedure} 
do | foreach 


get start value 


do | close screen with value result 


(o) if G C [end 7 | 
then random set seed to 0] 
x set GEB to 2 
E 14 
ico 


else if 


then 


else for each (—) with (7) 


} in dictionary 
do | open another screen with start value screenName 


startValue atan2 


5-rasm. Blok muharriri 


Sun’ty intellektning yana bir kuchi loyiha 
mahsulotlarining o‘zidadir — mobil ilovalarni 
mobil qurilmada sinab ko‘rish, ishlatish yoki 
darhol o‘ynash mumkin. Bu haqigatda yutuq 
tuyg‘usini beradi hamda insonni  amaliy 
o‘rganishda juda gqonigarli tajriba_ bo‘lishi 
mumkin. Scratch va Alice singari, sun’1y intellekt 
yordamida yaratish jarayoni qiziqarli, ijodkorlik 
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va dasturlashni o‘rganishni rag‘batlantirishi 
mumkin (6-rasmga qarang). Sun’iy intellekt ham 
buni oldinga olib boradi — Mobil ilova yaratish 
(MTY) muhiti orqali yaratilgan mahsulotlar 
foydalanuvchilar bilan istalgan joyga qayta 
ishlanishi va real hayotda amaliy foydalanish 
imkonini beradi. 


[oper __| 
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6-rasm. Scratch va Alice — yugori darajadagi blokli vizual dasturlash tili 


Kontekst va o‘quy muhiti. Ushbu tadqiqot 
Muhammad al-Xorazmiy nomidagi Toshkent 
axborot texnologiyalari universiteti va uning 
Samargand, Qarshi filiallarida bakalaviaturaning 
kompyuter injiniringi yo‘nalishida mobil 
ilovalarni yaratish fani bo‘yicha to‘liq masofaviy 
kursida amalga oshirildi. Ushbu kursning magqsadi 
talabalarga MIY muhiti yordamida o‘qitish va 
o‘rganish uchun jozibali va amaliy mobil Android 
ilovalarini loyihalashni o‘rgatish edi. Ushbu kurs 
quyidagi tarkibiy qismlardan (7-rasmga 
qarang) iborat edi: 

1. Google classroom tizimi, bu yerda kurslar 
bo‘yicha ko‘rsatmalar joylashtirildi va talabalar 


o‘zlarining ilovalar dizayni bilan o‘rtoqlashdilar 
va haftalik muhokama forumlarida bir-birlariga 
konstruktiv fikr bildirishadi; 

2. Ilovalarni individual loyihalash jurnali, 
unda talabalar o‘z bloglarida sun’iy intellektdan 
foydalangan holda dizayn tajribalari, o‘quv 
resurslarini o‘rganish va __ tengdoshlarining 
g‘oyalari va loyihalaridan ilhom olishlari hagida 
fikr yuritadilar; 

3. Google (Virtual bulutli ta’lim muhiti 
tizimi), unda talabalar o‘zlarining — ilovalar 
fayllarini joylashtirgan va ko‘rib chiqish va 
sinovdan o‘tkazish uchun ilovalarning QR (tezkor 
javob) kodlarini yaratadi. 


Google 
classroom tizimi 


[lovalarni individual 
loyihalash jurnali 


Google (Virtual bulutli 
ta'lim muhiti tizimi) 


7-rasm. O‘quv muhitlarini MIY muhiti bo‘yicha masofaviy kursga integratsiyalash 


Mobil ilovalarni loyihalash faoliyati va aks 
ettiruvchi amaliyot: 

Har bir talaba bajarish (loyihalash) orqali 
o‘rgandi — ular MIY muhiti o‘quv qo‘llanmasidagi 
ko‘rsatmalarga asosan sakkizta amaliy ilovalarni 
ishlab chiqdilar va 3-haftadan 10-haftagacha o‘z 
ilovalariga foydalanuvchi interfeysi, mavzu va 
xususiyatlarni moslashtirishni kiritdilar. Shundan 
so‘ng talabalar o‘qituvchi tomonidan taqdim 


cajecs.com 


etilgan  shablonlardan foydalangan  holda 
o‘zlarining ilovalarni loyihalash —bo‘yicha 
takliflarini ishlab chiqdilar. Taklif uchta asosiy 
bo‘limdan iborat edi: 

1) foydalanuvchi tahlili, kontekst tahlili, 
ilovaning mantiqiy asoslari va ushbu ilova bilan 
kelajakdagi rejani o‘z ichiga olgan rejalashtirish 
jadvali; 


() a 
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2) talabalar interfeys komponentlarini va 
foydalanuvchilarning o‘z ilovalari bilan qanday 
munosabatda  bo‘lishini tasvirlaydigan va 
tavsiflaydigan dastur komponentlari xaritasi; 

3) amalga oshirish harakatining sxemasi, 
unda talabalar amalga oshirish harakati mantig‘ini 
va blok dasturlash nuqtai nazaridan o‘z fikrlarini 
va amalga oshirish sahna ortida qanday ishlashini 
batafsil taqdim etadilar. 

IV. NATIJALAR 

Kurs oxirida har bir talaba_ dasturni 
loyihalash bo‘yicha taklifda ifodalangan g‘oyalar 
asosida yakuniy asl ilovani (8-rasmga qarang) 
taqdim etish orqali loyihani yakunladi. Semestrlar 
davomida talabalar bir-birlariga moslashtirilgan 
ilovalar, keyingi moslashtirish uchun g‘oyalar, 
loyiha takliflari va yakuniy loyihani amalga 
oshirish bo‘yicha fikr-mulohazalarini bildirdilar. 
Talabalar, shuningdek, veb-go‘llanmalar kabi 
manbalardan foydalanishdi va _ ilovalarni 
dasturlash va disk  raskadrovka bo‘yicha 
savollarga javob berishga yordam berdi. Haqiqiy 
loyihani (bajarish orqali o‘rganish) va 
tengdoshlarni ko‘rib chiqish (ijtimoiy ta’lim) 
faoliyatidan tashqari, talabalar ushbu mobil 


Mobil ilovalarni 


yaratish 


Labaratoriya 


Qizigarli 


ma'lumotlar 


ec) t 


llova haqida 
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ilovalarni yaratish faniga bag‘ishlangan o‘z 
bloglarida ilovalarni loyihalash kundaliklarini 
yuritish orqali fikr yuritishdi. Jurnal yozish 
bilimlarni = shakllantirish va — o‘rganishni 
osonlashtirish uchun ichki suhbatlarning tajribaviy 
yondashuvi sifatida qaraladi. Loyiha jurnallari 
orqali talabalar ushbu fanni hujjatlashtiradilar va 
ularning dastur muallifi sifatida rivojlanishi hagida 
fikr yuritadilar. Ular loyiha jarayonida duch 
kelgan quvonch va qiyinchiliklar, 
tengdoshlarining ishlaridan ilhom  olish, 
kelajakdagi ilovalar va moslashtirish g‘oyalari va 
ularning professional kontekstida o‘rganish 
tajribasi ular uchun nimani anglatishi haqida fikr 
yuritdilar. Xulosa qilib aytganda, o‘quv muhiti, 
amaliy dasturlarni dasturlash faoliyati, ilovalarni 
loyihalash bo‘yicha tavsiyalar, ilovalarni o‘zaro 
ko‘rib chiqish va aks ettirish amaliyoti 
talabalarning masofaviy muhitda mobil ilovalar 
yaratishni o‘rganishini boyitish va _ qo‘llab- 
quvvatlash uchun bir-birini to‘ldirdi. 8-rasmda 
talabalarning turli yakuniy loyihalari amalga 
oshirilishi ko‘rsatilgan, ular orasida yordamchi 
dastur, o‘rganish va o‘yin kabi dastur turlari 
mavjud. 
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y. XULOSA 

Ushbu tadgiqotda dasturchi bo‘Ilmagan 
talabalarning masofaviy ta’limning  veb-ga 
asoslangan vizual  dasturlash —_-vositasidan 
foydalangan holda mobil ilovalarni yaratishga oid 
o‘rganish tajribalari va tasavvurlarini taqdim 
etildi. Talabalarning masofaviy o‘qish tajribasiga 
yobiy munosabatda  bo‘lishlari — aniqlandi. 
Talabalar bir nechta masofaviy o‘quv muhitlari va 
bir-birini to‘ldiradigan ushbu virtual o‘quv 
hamjamiyatida tengdoshlarning boy yordamini 
qadrlashdi. Ular, shuningdek, — dasturlash 
vositasidan ilgari mavjud bo‘lmagan foydali 
narsalarni yaratish yoki kundalik shaxsiy yoki 
professional sozlamalarida ushbu vosita yoki 
ilovalardan foydalanish imkoniyatiga ega bo‘lish 
katta kuch va muvaffaqiyat hissini berishini tan 
oldilar. Talabalar MIY muhiti moslashuvchan 
interfeysi tufayli o‘zlarini cheklab qo‘ygan va 
ilovalari juda murakkablashganda dasturlash 


8-rasm. Talabalarning loyiha ilovalarining har xil turlari 


bloklarini ko‘rib chiqishda noqulay bo‘lgan 
bo‘lsa-da, ko‘pchilik talabalar murakkablik va 
o‘zlarining 1yodkorliklarini ochib berish va to‘liq 
funksional narsalarni yaratish qobiliyati haqida 
yugori fikr bildirdi. Umid qilamizki, bu yerda 
taqdim etilgan ish iwobiy masofaviy ta’lim 
tajribasini yaratish uchun bir-birini to‘ldiradigan 
turli komponentlarni birlashtirish orqali mobil 


ilovalar yaratishni o‘rgatishning _ istiqbolli 
na’munasini_ ko‘rsatadi. Shuningdek, ushbu 
tadqiqot talabalarni  dasturlash mantig‘ini 


o‘rganishga undash va mobil ilovalarni yaratish 
faoliyati orgali talabalarni ijodiy muammolarni hal 
qilishga undash uchun vebga-asoslangan MIY 
muhiti vositasining kuchi va __ salohiyatini 
namoyish etadi, deb ishonamiz. Ushbu tadqiqot 
mobil ilovalarni yaratish faoliyatining ta’lim 
ahamiyatini va mobil ilovalarni yaratishni 
masofadan o‘qitish/o‘rganish imkoniyati va 
amaliyligini ko‘rsatadi. 
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